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PREFACE 


This  report  documents  research  conducted  under  Project  AIR  FORC'P]  iformerly 
I’roject  RANDi  hv  'I'he  Rand  C'orporation.  The  work  described  here  was  performed 
as  part  of  the  project  entitled  'Analysis  of  Systems  l()r  Air  Force  Education  and 
Training”  under  Rand’s  Manpower,  Personnel,  and  Training  Program.  It  is  the 
second  in  a series  pre.senting  Rand's  .MODIA  planning  system.  MODJA,  a Afethod 
(if  /^'.signing  /nstriu  tii)nal . \ Iternalives.  is  a system  of  people,  computer  i)rograms, 
ami  proi  edures  that  allows  the  rapid  specification  and  simulation  of  courses  of  in- 
struction tiuring  till*  t-arly  stages  of  instructional  design.  It  augments  and  can  be 
used  in  the  pre.sent  ,\ir  Force  instructional  systems  development  process. 

I'he  develo|)ment  of  M01)l.\  has  been  supported  by  the  Deputy  Chief  of  Staff/ 
Personnel.  1 leadcpiarters  I’nited  States  .\ir  Force,  and  the  Air  Training  Command, 
especially  DCS  Technical  Training,  the  Training  Development  Directt>rate,  and 
personnel  at  the  Keesler  School  of  .Applied  Aerospace  Sciences.  It  is  part  of  Rand’s 
continuing  research  effort  in  the  areas  of  planning  and  management  in  education, 
education  technology,  and  the  cost  and  effectiveness  of  educ'ation  systems. 

The  series  of  MODIA  reports  includes: 

R-17()()-AF,  MODIA:  Vo/.  1.  Overview  of  u Tool  for  Planninf<  the  Use  of  Air 

Force  Trummg  Resources,  Polly  Carpenter-Hulfman. 

R-1701-AF,  MODIA:  Vo/.  2.  Options  for  Course  Design,  Polly  Carpenter- 

Hulfman. 

R-1702-AF,  MODIA:  Vol.  3.  Operation  and  Design  of  the  User  Interfave,  Polly 

Carpenter-Hulfman  and  Ray  Pyles. 

R-170,'1-AF.  MODIA:  Vol.  4.  The  Resourve  Utilization  Model  for  Instructional 

Course  Design.  .Margaret  Gallegos. 

R-1704-AF,  MODIA:  Vol.  .5,  A User's  Guide  to  the  Cost  Model.  Ron  Hess  and 

Phvllis  Kantar, 


MODIA  is  the  product  of  many  people.  The  author  is  especially  indebted  to 
Bernard  Rostker.  director  of  the  Manpower,  Personnel,  and  Training  Program, 
whose  unflagging  support  has  made  MODIA  possible.  Nicki  King,  Philip  Doughty, 
Robert  Rippey,  and  David  Pelletier  contributed  suggestions  that  improved  clarity 
and  content.  Helen  Turin  created  the  format  of  publication  in  addition  to  editing 
the  manu.siTipt.  The  formidable  typing  chores  were  dispatched  by  .\lma  Gould 
and  .Marilyn  LaPrell.  Sally  Belford  prepared  the  (lasteup  for  the  printer. 

This  report  comprises  comprehensive  descriptions  of  MODIA  options  (or  course 
design  and  di.scusses  their  training-related  rationale. 
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SUMMARY 


This  report  provides  a comprehensive  introduction  to  MODIA  (Method  ()i'  I)l‘- 
sif'ning  /nsiructional  Alternatives),  a system  for  planning  a training  course  that  was 
developed  to  help  the  Air  Force  improve  the  management  of  training  resources. 

MODIA  is  designed  primarily  for  the  use  of  the  five  technical  training  centers  of  the 
Air  Training  (’ommand  (ATC).  These  account  for  the  bulk  of  technical  training, 
which  is  a major  Air  Force  activity  in  that  about  25  percent  of  Air  Force  personnel 
graduate  annually  from  formal  courses  at  a cost  of  over  S60Q  million. 

Over  a third  of  the  .'iOO.OOU  diflerent  course  hours  in  the  technical  training 
curriculum  are  substantially  revised  or  newly  prepared  annually.  Thus,  in  the  ^ 

normal  course  of  events,  ample  opportunities  arise  for  improvement  of  the  manage-  I 

ment  of  training  resources.  1 

MODl.A  is  a systematic  process  for  planning  the  mix  of  students,  instructors,  i 

materials,  equipment,  and  facilities  and  the  procedures  by  which  all  of  these  ele-  | 

ments  work  together  to  effect  student  mastery  of  the  subject  matter.  MODIA  helps  j 

planners  to  create  a detailed  description  of  course  ofteration  and  to  derive  an  esti- 
mate of  course  cost  consistent  with  the  description.  This  encourages  planners  to 
devise  and  compare  alternative  plans  for  training  courses. 

Volume  III  in  this  series  qives  detailed  instructions  for  operating  the  User  i 

Interface,  the  computer  program  that  helps  planners  describe  the  training  course 
design.  Other  volumes  describe  the  computer  programs  that  constitute  MODIA — the 
User  Interface,  the  Resource  Utilization  Model,  and  the  Cost  Model.  This  volume 
helps  planners  choose  MODIA  options  that  meet  the  requirements  of  the  training 
course  they  are  planning.  It  describes  principles  of  training  course  design  in  terms 
of  alternative  choices,  discussing  the  pros  and  cons  of  each  choice  as  it  affects  course 

operation,  cost,  or  instructional  effectiveness.  Thus,  it  encourages  planners  to  con-  | 

sider  alternative  course  designs.  It  also  relates  MODIA  options  to  the  data  and  ' j 

information  MODIA  requires  for  producing  detailed  descriptions  of  course  oper-  ^ 

at  ion. 

The  first  section  of  the  report  describes  MODIA’s  purpose  and  general  structure 
and  the  purpose  of  the  report,  and  gives  an  overview  of  the  process  for  selecting 
design  options,  fhe  remaining  .sections  parallel  and  describe  tin-  structure  of  the 
process  and  supply  its  training-related  rationale.  Appendix  .\  contains  workshet'ts 
to  assist  in  recording  options  chosen. 


GLOSSARY 


adaptive  format:  A leaching  method  that  requires  tiie  student  to  respond  overllv 
throughout  the  instruction  to  indicate  whether  he  understands,  remembers,  or 
can  pertbrm  what  he  is  being  taught.  Both  the  rate  at  which  the  instruction 
is  given  and  the  content  of'the  instruction  are  adjusted  to  student  needs  on  the 
basis  ol  these  reponses.  Tutoring,  branching  programmed  text,  and  most  com- 
puter-assisted instruction  use  the  adaptive  format.  (See  teaching  format. i 
adaptive  program:  A device  or  machine  that  presents  the  subject  matter,  elicits 
an  overt  response  from  the  student,  senses  the  respon.se,  and  selects  the  content 
of  the  next  pre.sentation  on  the  basis  of  the  response.  Usually  a computer.  (See 
teaching  agent. i 

assumed  inventory  at  start  of  course:  The  number  of  resource  units  ;dready 
assigned  to  a course  or  able  to  be  drawn  from  stock  or  purchased  for  the  use 
of  the  course. 

audt.  \ class  of  media  that  conveys  only  audible  information — eg.,  a phonograph, 
media  class.  i 

tion  visual:  .A  class  of  media  that  conveys  both  audible  information  and 
information  in  motion — e.g.,  a videotape  player.  (See  media  class.i 
still  visual:  class  of  media  that  conveys  both  audible  and  visual  informa- 

tion, the  visual  information  being  in  the  form  of  still  pictures  or  print — teg,  a 
sound-slide  set.  (See  media  class.) 

capacity  (of  a resource):  The  maximum  number  of  students  that  can  use  or  be 
instructed  with  a single  unit  of'the  resource  during  a given  learning  event.  The 
capacity  may  be  different  for  different  learning  events.  (See  learning  event, 
dedicated  resource,  shared  resource.) 

category  (of  student):  A subclass  of'the  total  student  population  defined  on  the 
basis  of  student  ability,  some  other  characteristic,  or  a combination  of'the  two. 
check  practice:  A type  of  learning  event  intended  to  check  the  student's  mastery 
of  the  subject.  The  results  do  not  directly  affect  his  progress  in  scheduled 
instruction.  (See  learning  event  type,  test.) 
concurrent  adaptability:  The  extent  to  which  instruction  is  adapted  to  student 
needs  in  learning  while  the  instruction  is  in  progress, 
common-element  objective:  An  objective  that  is  prerequisite  to  more  than  one 
training  objective, 

constructed  response:  A response  the  student  must  produce  or  construct  himself. 
Examples  are  written  or  typed  answers,  drawings,  and  spoken  words  or 
phrases.  (See  selected  response.) 

content  diversification:  The  planned  instruction  of  different  categories  of  stu- 
dents in  different  subject  matter  content.  MODl.A  handles  this  by  having  stu- 
dents skip  entire  objectives  or  parts  of  objectives.  (See  diversification.) 
courseware:  Instructional  materials  prepared  for  particular  learning  events  and 

media  systems — (*.g.,  a textbook;  includes  .soffware  as  a sultcalegory.  (See  .soft- 
ware.) 

critique:  A learning  event  following  a te.s)  during  which  the  instructor  discusses 
the  te.st  with  the  cltiss  or  individual  student.  (See  learning  event,  test.' 
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dedicated  resource:  A resource  that  may  be  used  in  only  one  section  of  one 
learniiiK  event  at  a time.  iSee  learning  event,  section. i 
diversification:  The  provision  hefiire  the  course  begins  of  different  approaches  to 
instruction  to  meet  the  needs  of  different  categories  of  students, 
entry  group:  A group  of  students  newly  arrived  at  the  course.  Does  not  include 
recycling  students. 

entry  interval:  The  time  between  arrivals  of  entry  groups, 
evaluator:  .A  person  assigned  to  rate  a student's  performance  on  a check  practice 
or  test  or  to  discuss  student  performance  during  a critique, 
failure:  Klimination  of  a student  f rom  the  course  because  of  unacceptable  perfor- 
mance on  a test.  (See  test.) 

group  discussion:  A type  of  learning  event  during  which  a small  group  of  students 
engages  in  an  interactive  discussion  of  the  subject.  (See  learning  event  type.) 
grouping:  The  separation  of  students  into  two  or  more  divisions  that  are  instructed 
separately.  The  groups  can  change  their  makeup  during  the  course.  (See  track- 
ing.) 

guided  practice:  A type  of  learning  event  in  which  the  student  receives  feedback 
on  his  performance  as  he  performs  the  skill  he  is  learning.  (See  learning  event 
type.) 

homework:  An  a.ssignment  for  home  study.  (See  learning  event  type.) 
In.structional  System  Development  (ISD):  "A  systematic  procedure  for  assuring 
application  of  instructional  technology  to  course  planning  and  development.' 
The  five  steps  of  ISD  are  treated  in  detail  in  the  five  volumes  of  the  Handbook 
for  Designers  of  Inutriu  tional  Systems.'- 

learning  event;  A portion  of  the  subject  matter  that  will  be  taught  to  a particular 
category  of  student  in  a particular  way.  May  be  equivalent  to  an  objective  or 
may  be  one  of  a sequence  of  several  activities  for  teaching  an  objective.  It  is 
also  described  in  terms  of  the  kinds  of  training  resources  needed  to  teach  it  and 
the  time  it  will  take.  (See  learning  event  type.) 
learning  event  type:  The  general  instructional  function  of  a learning  event  in  a 
seq  . -nee  of  events  for  teaching  a particular  course  objective.  Includes 
presentation  demonstration,  guided  practice,  unguided  practice,  group  discus- 
sion, check  practice,  homework,  review,  test,  and  critique, 
media  class:  A group  of  media  systems  that  represent  information  in  the  same 
general  way.  .Media  classes  include  audio,  still  visual,  motion  visual,  audio  still 
visual,  audio  motion  visual,  and  type. 

media  system:  A particular  configuration  of  hardware  and  media  for  transmission 
and  display  of  information.  Information  may  be  produced  live  or  recorded, 
method  diversification:  The  planned  instruction  of  different  categories  of  stu- 
dents in  different  ways,  either  by  varying  classroom  practice  (e.g.,  lecture  or 
self  study)  or  by  varying  the  amount  of  instruction  given,  or  both.  (See  diver- 
sification.) 

.MODCOM:  The  MODIA  ('Ost  Model,  one  of  MODlA’s  computerized  components. 
MODIA  team:  A group  of  people  who  have  been  trained  and  are  expert  in  the  use 
of  .MODIA. 

‘ Instnivtttmul  System  Development.  Department  of' the  Air  Force.  AKM  50-2.  31  July  1975.  p.  1-1. 

^ flamlhiHik  for  /V.si^jnrrs  of  Instructional  S\stcms,  IVpartment  of'the  Air  Force.  AFP  50-58,  15  July 
1973. 
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moiiilor:  A piTMin  w lui  im‘s  ;i  Umi  iuiip  I'Vi’iit  hut  docs  not  act  ivcly  teach  it 

motion  cisiial;  A cla>s  ol  inedia  that  present;'  inlormation  hy  means  ol  moving 
pictorial  iinaites  'See  media  (dass.i 

ol)j*‘i'ti\t>:  A portion  ot  the  suhiect  inattei-  May  he  a y'eneral  topic,  a specilii 

'-talenieiil  o(\-onlent  le  p . the  nomenclature  lor  part.'  ol  a pressure  rer;ulatori, 
.1  la  iterion  relereiiced  'tateinent  ot  a hehavioral  ohjective.  or  even  a division 
oT  course  time  leu  . (irst  clu's  period' 

presentation  demonstration:  .A  t>  i>e  ol  learninit  event  that  presents  the  tacts  or 
coiK'e|)ts  the  student  will  he  expecteu  to  learn  or  introduo''  iiim  to  tlie  skill  he 
will  lie  expected  to  master  See  learnint;  event  type.i 
proiess  onl\  (in  relation  to  snbjeet  mattr-r  typei:  Student  mastery  ol  the  skill 
must  he  assessed  duriiit;  Ills  perliirmance  ol  the  skill.  I'he  end  result  ol  hi.s 
perlormance  is  no  indication  oh  his  mastery.  iSi'e  sidijeet  matter  type,  prod- 
uct oidy,  pnuluet  and  pro<-ess.i 

pnxiiict  aiul  process  (in  relation  to  siihject  matter  typ»‘h  Student  mastery  ol 
the  skill  can  he  assessed  on  the  basis  ol'the  product  ol' his  [lerlormance.  the 
j process  if  his  performance,  or  hoth.  (See  subject  matter  type,  process  only, 

j product  only. I 

|)roduct  only  lin  relation  to  subject  matter  type):  Student  mastery  ol  the  skill 
can  he  assessed  only  from  the  product  of  his  performance.  nSee  subject  matter 
type,  process  only,  pnu'ess  ami  pnxluct.i 
recitation  format:  A teachim;  method  th.it  requires  the  student  to  resfiond  overtly 
throughout  the  instruction  to  indic.ite  whether  he  understands,  remembers,  or 
can  perforin  what  he  is  heiiir;  t.nmht  oSei'  teaching  format.) 
recycle:  The  repetition  of  a portion  of  the  jirecedini:  instruction  h\  a student  who 
I has  performed  [loorly  on  a test,  washhack.  (See  test.) 

I recycle  point:  The  point  to  which  ,i  recvciintt  student  must  (jo  hack. 

rt*source  assignment  policy:  I'he  comlnnation  ol  li'arning  events  hy  which  a 

[ given  resource  will  he  dilferentiated  or  a.ssigned  to  the  course.  These  assign- 

f inents  can  he  hy  the  whole  course,  hloiks  ol  .seqiumlial  learning  events,  all 

■ learniitg  events  of  a given  suhjei't  matter  l,vpe  or  learning  event  typtx  hy 

student  track,  hy  individual  learning  events,  various  combinations  ol  the 
foregoing,  and  none 

Kesoiircc  I'tili/.ation  .Model  (Hl'.M):  A simulation  ot  the  course  operation  that 
includes  generation  of  requirements  for  training  resources  hy  student  progress 
through  a course.  One  of  MODl.A's  computeri/ed  components. 
resp(»iiso-paccd  program:  .\  devici’  or  machine  that  presents  the  subject  matter, 
elicits  an  overt  response  from  the  student,  senses  the  response,  and  proceeds 
to  the  next  presentation  ifthe  response  is  corrivt.  LIsually  a teaching  machine. 
(See  teaching  agent.) 

respon.se-paced  format:  .\  teaching  method  that  requires  the  student  to  respond 
• overtly  throughout  the  (iistruction  to  indicate  whether  he  understands, 

reinemhers.  or  can  perform  what  he  is  being  taught  The  rate  at  which  the 
'•  mst  ruction  is  given  is  adjusted  tostudent  lU’edson  the  h;isisol  these  responses. 

(See  teaching  format.) 

review:  .A  type  of  learningeveni  that  precedes  and  is  intt'nded  to  prepare  a student 
l(>r  an  upcoming  test.  (See  learning  event  l.vpe,  te.st.) 
section:  A single  occurrence  of  a learning  event.  A number  of  students  ihelween 
the  minitnum  and  tnaxinuitn  section  size)  are  providi'd  with  tin'  trainitig  re- 
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MHircf,'  ivijLiiiv'ii  ni.--iiall>  mdiuiinj^  a sitif^lc  Icadimt^  aufiil  < lot  llio  M\  tioii  and 
take  llu-  loafniii!^  event  Mtmillaneoii>l\ . iSee  learning'  event,  teaehinj; 
aneiil. 

stdei-tt-d  response:  The  student  res|)onds  h\  seleelini;  Iroin  a si't  o(  iirepared 

responses  Tvpieal  e\;iinples  are  multiple  ehoiee,  Irile-lalse.  and  niatehinp' 
ijuestions.  iSee  eonstrueled  response.' 

shar*“d  resoiirca*:  A resource  that  lor  a piven  learmnp  event  ma\  he  used  simul- 
taneous I \ hy  si  udenis  u ho  are  in  dillereni  sect  ions  ol  I he  lea  mini;  event  or  are 
m sections  ol  other  leamini;  i-vents.  'See  learning  event,  S'  \tion.i 

simple  format:  A leacfimi;  method  in  which  the  suh|ecl  matter  is  merely  presented 
or  demonstr:iIed  to  the  student  or  the  student  is  diri'Cled  to  perliirm.  uSee 
teaching  format.' 

software:  A computer,  or  otherwise  automated,  (iropram  huill  to  produce  or  con- 
trol coufsewaie.  'See  eourseware.i 

spi-eial  resource;  .\  resource  ilacihtii's.  I'liuipmenl.  or  materiali  specilic  to  the 
suhjecl  matter— that  is.  that  would  he  useful  onl\  m Ii-achme  a suhje<.  very 
similar  to  the  suhject  ol  the  course 

still  visual:  .-\  class  of  media  that  conveys  visual  information  in  thi“  lorn’  'fstill 
pictures  or  |)rml  iSee  media  elass.i 

subject  matter  expert:  A person  who  understands  the  subject  matterofthecour.se 
.md  either  knows  the  student  population  and  the  leachinp  nu'thods  that  are 
best  tiir  them,  or  is  liirniliar  with  school  policy,  or  knows  what  resource.s  are 
likely  to  he  available  to  the  cour.se.  or  has  the  liireKoin^'  knowledge  in  any 
combination 

subject  matter  type:  .-\  catep’ory  of  course  content  th:il  rellects  its  relative  diliicul- 
t \ . w helher  it  concei'iis  skills  i as  opposed  to  know  k’dy’ei.  whether  it  h;is  unusual 
rei|uirements  lor  resource.s.  and  the  typi'  of  student  response  that  is  appropri- 
ate liir  judpiny:  mastery  of  the  content. 

tear-binn  ajjent:  The  person  or  thinp  that  interacts  directly  with  the  student  to 
instruct  him.  Includes  instructors,  lettmers.  response-paced  programs.  ;md 
adaptive  programs 

teaching  format:  The  method  of  instruction  described  in  terms  of  the  extent  to 
which  it  is  explicitly  structured  to  involve  the  student  and  adtipt  to  his  needs 
while  it  is  going  on.  Includes  simple,  recitation,  response-paced,  adaptive.  :md 
group  interaction  liirmats. 

team  (or  interactive)  skill:  skill  that  is  normally  perliirmed  in  an  interactive 

group  or  team  on  the  job. 

test:  .\  type  of  learning  iwent  intendi-d  to  evaluate  student  Miastery  of  preceding 
instruction  The  only  type  of  learning  event  that  can  cause  students  to  recycle 
or  he  eliminated  from  (he  course.  (See  learning  event  type,  cheek  practice.i 

total  resource  capacity;  The  total  number  of  students  a resource  type  with  lixed 
capacity  can  accommodate  at  one  time;  the  product  of  the  number  of  units  of 
the  resource  available  to  the  course  and  the  capacity  of  a single  unit  of  the 
resource 

(racking;  I'he  separat  ion  of  students  into  two  or  more  divisions  that  are  instructed 
separately  throughout  the  cour.se  eg,,  a liist  track.  (See  grouping.) 

type:  ;\  class  of  media  that  presents  one  or  several  :il[)hanumeric  characters  at  a 
time  I’sually  a tek'type  or  other  computer  terminal.  (See  media  class.) 
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untfuided  practice:  A type  of  learning  event  in  which  the  student  is  merely 
directed  to  practice  or  perform  the  skill  he  is  learning.  (See  learning  event 
type.  I 

User  Interface  (UI):  An  interactive  computer  program  that  builds  the  details  of 
preliminary  training  course  design  on  the  basis  of  step-by-step  input  from  the 
user.  One  of  the  computer-based  components  of  MODI  A. 
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I.  INTRODUCTION 


THK  I’KOBLKM 

'I'lu‘  Air  Fora'  is  heavily  involved  in  trainiiiK;  in  fact,  in  peacetime  almost  all 
•Air  Force  activities  can  he  thought  of'as  training  ofone  kind  or  another  But  the 
most  visible  and  highly  structured  of  these  activities  is  the  training  conducted  by 
.Air  Training  Command  ( ATCi — Basic  .Military  I'raining,  F'lying  Training,  and  Tech- 
nical Training.  This  is  a multibillion  dollar  enterprise  requiring  the  support  and 
involvement  ol'over  12  percent  of  Air  Force  personnel. 

The  largest  single  component  of  ATC  i.s  devoted  to  Ibrmal  Technical  Training, 
which  prepares  Air  Force  personnel  for  jobs  ranging  from  aircraft  maintenance  to 
personnel  administration.  In  1976,  some  150,000  persons — over  a quarter  of  the 
force — will  graduate  from  formal  courses  given  in  established  technical  schools.' 
The  operating  cost  of  this  activity  will  be  over  .S600  million:  9 percent  of  Air  F’orce 
personnel  will  be  engaged  in  such  training  at  any  particular  time.  Because  of  its 
large  student  load,  formal  Technical  I'raining  oilers  rich  opportunities  for  realizing 
large  dollar  savings  even  though  savings  are  small  in  terms  of  the  individual  stu- 
dent. 

Many  opportunities  to  improve  the  management  of  training  resources  arise  in 
the  normal  course  of  events.  There  are  currently  some  .'300,000  different  course  hours 
in  the  curriculum,  of  which  over  a third  are  substantially  revi.sed  or  newly  prepared 
annually.  Changes  in  force  composition,  introduction  of  new  weapon  systems,  and 
changes  in  operating  policies  of  other  commands  all  affect  the  subject  matter  of 
training  and  can  have  direct  effects  on  requirements  for  training  equipment  and 
indirect  effects  on  training  operations.  Shifls  in  training-related  characteristics  of 
the  student  population  (such  as  general  academic  ability  or  previous  experience 
related  to  the  subject  matter  of  the  coursei  may  require  changes  in  teaching  method 
or  shifts  in  subject  matter  emphasis.  C’hanges  in  school  policy  toward  classroom 
management  may  encourage  the  replacement  of  familiar  methods  with  new  teach- 
ing materials  or  techniques.  Finally,  variations  in  requirements  for  the  output  of 
graduates  obviously  and  strongly  affect  the  availability  of  and  requirements  for 
training  resources.  C’learly,  the  design  and  redesign  of  courses  is  an  important  task 
that  could  lead  to  substantial  improvements  in  training. 

The  current  Air  Force  approach  to  course  design,  termed  "Instructional  System 
Development”"  lISDl,  is  outlined  in  AF’M  50-2.'  ISI)  is  a systematic  procedure  (or 
relating  the  content  and  conduct  of  training  to  needs  in  the  field.  This  procedure 
consists  of  five  steps: 

1.  Analyze  system  requirements — that  is,  determine  what  tasks  should  bt> 
performed  in  the  job. 

2.  Define  education  or  training  requirements — that  is,  determine  how  and 
where  performance  ofthe.se  tasks  will  be  learned. 

' l)t‘riv('d  from  Ollico  of  Assistant  St'crctarv  of  OrltMist*  pp  MO  and  II  H 

^ Words  and  phrasos  dcdinod  in  the  glossary  am  in  iiuotation  marks  ihr  first  low  limrs  thoy  ap|HMr 
' Oopartnicnf  of  the  .\ir  Forte 
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.'{  l)i'\flo|)  the  ohjcttivcs  and  tol.s  (or  in>t riu't ion 
1 I’lan.  dcM'loi),  and  inicrnally  validate  inst ruet ion 

a Condiu't  mstiuetion  and  evaluate  its  eliiTt iveiiess  hath  mternally  and  in 
the  field 

In  ean  vin^  out  these  sieps,  training'  developers  are  f^uided  hy  the  p'eni'ral  prineiples 
staled  in  At'.M  alt-J.  tempered  hy  thei/'  o«n  judgment  and  past  experienee  and  by 
existing'  sdiool  polieies  and  procedures  ' Such  expertise  is  requisite  to  skillful  appli- 
cation of  ISl),  hut  course  planners  have  lacked  clerical  assistance  in  a key  area. 
Specilicall\ . they  have  had  no  way  to  examine  the  requirements  liir  training'  re- 
sources implicit  in  a particular  coursi’  ck-si^n.  Instead,  to  estimate  re.source  require- 
ments. tlu'y  have  had  to  use  planning'  factors  le.p'.,  the  average  student-to-instructor 
ratio'  ha.sed  on  past  school  experience.  .'\s  a result,  resource  retjuirements  have 
entered  the  design  proci'ss  onl>  in  a pross,  subjective  fiishion  or  alter  course  desipm 
was  completed  The  demands  itir  bookkt‘e[)inp  and  computation  attendant  on  cun- 
slructinp'  and  coslinv  a course  desif,m  has  nieanl  llial  onl\  rarely  has  more  than  one 
desiqn  been  considereii  durinp'  planning. 


IH  HI’OSK  OF  MODIA 

M01)l.\  was  developixl  to  hel()  ttU'  Air  Force  manape  re.sources  hir  formal  train- 
ing f)\  systemal  icallv  and  rxplicitl}  rchaint:  reiptiremenls  for  training 

resources  to  the  details  of  course  design  and  course  opiu'ation  during  the  phinning 
stage  ( 'onrsc  design  includes  the  content  and  sequencing  of  subject  matter  and  tests; 
teaching  nu'thods  and  the  roles  of  instructors  and  otlu'f  training  personnel;  the 
assignment  of  media,  training  equipment,  and  lacilities;  the  characteristics  of  the 
trainees;  and  policii's  for  the  managimient  of  student  progress,  (’oiir.se  operation 
describes  how  all  of  these  elements  work  together  to  alii'Ct  student  progress  through 
the  eoufse  and  the  resulting  requirements  for  and  u.se  of  training  re.sources.  There 
were  two  obji'ct i ves  in  developing  MODl.A  (iir  designing  courses  at  this  level:  (1)  to 
hel()  course  di‘velo[)ers  con.sider  a[)[)roaches  not  incorporated  in  available  planning 
li.ctors.  and  i2i  to  relate  resource  use  to  the  details  of  course  design  so  that  course 
drvelopers  will  hi’  encouraged  to  consider  ultcrnahvc  designs.  As  the  acronym  im- 
plies, the  consideration  of  alternatives  is  MODlA's  primary  object ive. 

M()l)l,\  is  not  a prescription  for  training,  nor  is  it  an  optimizing  model;  rather, 
it  is  neutral  with  regard  to  the  training  ell'ectiveness  of  a course  design  in  terms  of 
student  learning  or  with  regard  to  the  desirability  of  a course  design  in  terms  of 
training  policy.  Instead,  through  an  interactive,  iterative  process  it  encourages 
planners  to  consider,  kir  example: 

• The  implications  of  the  subject  matti'r  for  requirements  for  training  re- 
sources and  teaching  strati'gy; 

• Characteristics  of  students  that  alk'ct  learnittg  and  instruction; 

• The  ellt'Cts  of  course  management  policies  .ind  teaching  strati-gy  on  learn- 
ing and  on  the  use  of  traifiing  re.sources:  and 

• liow  changes  in  oi.e  element  of  course  design  will  alli'Ct  the  others. 


' t^u.inl  lUil  i\<-  apprn.hlir.-.  In  IraininK  <li'M*lnpinrnl  aiv  p;irli_\  larot  iMiialrtl  at  >lcp  i.  in  I’l.lalilistiinp 
ifit-  t.i.sk>  mnmiiinU  pt-t'lnr  inril  in  llir  tlrlil.  anil  al  i.lrpN  1 .nut  ■'t.  in  inlrrnal  \all.lation  anil  lirlil  rvain 
• It  tun 


MOniA  has  bfon  cifsi^iuHl  primarily  Uir  llu‘  usi“  of’  the  livo  ATC'  technical 
schools,  which  account  for  over  90  percent  of  the  studetit  load  in  technical  courses. 
Kach  school  has  several  departments,  each  dealing  with  a major  subject  area,  and 
each  department  has  several  branches  that  are  responsible  lor  training  in  a related 
group  ol  courses  MODIA  is  directed  to  the  course  level,  because  a student  usually 
takes  only  oni‘  course  at  one  school  to  qualify  lt)r  his  initial  job  assignment. 

The  most  f ruitful  applications  of  MODIA  will  probably  he  in  step  4 of'ISD — in 
the  planning  and  development  of  instruction.  However,  like  ISl)  it.self,  MODIA  can 
he  applied  at  any  of  several  stages  of  planning.  For  example,  MODIA  does  not 
rt-quire  that  all  objectives  and  tests  he  stati'd  in  criterion-referenced  terms  or  even 
that  all  he  identified  before  it  can  give  insight  into  course  development.  As  with  the 
steps  in  ISD.  among  which  feedback  and  interaction  should  refine  and  improve  the 
ultimate  result. '■  MODIA  should  be  api>lied  at  different  levels  of  generality  to  help 
guide  the  defitiition  of  training  requirements  and  the  development  ol’objectives  and 
tests.  For  example.  MODIA  may  show  that  with  a given  student  load  there  is  not 
enough  training  equi(>metit  l(>r  each  student  to  have  suflicient  practice  on  it.  This 
might  suggest  that  some  of  the  equipment-oriented  objectives  could  be  redirected 
toward  le.ss  expensive  mockups,  computer  simulation,  or  other  acceptable  substi- 
tutes, Thus,  MODl.A  has  numerous  slots  for  descriptive  data  that  do  not  all  have  to 
be  filled  accurately  hellire  results  can  be  useful.  Moreover,  MODIA  can  be  an  aid  for 
planning  only  a po'iion  of  a course  le.g.,  a block  or  single  module  of  instruction!  or 
for  planning  up  to  four  courses  that  u.se  the  same  training  resources  simultaneously. 


PHYSICAL  DESCRIPTION  OF  MODIA 

People  are  the  most  important  component  of  MODIA,  As  with  any  tool.  MO- 
DIA's  product  is  only  as  good  as  its  users  can  make  it.  Beciiuse  of  their  importance, 
personnel  roles  and  requirements  in  MODIA  are  discussed  separately  below. 

Becau.se  the  bulk  of  MODIA  resides  in  computer  programs,  u.seis  may  in  a very 
short  time  generate  a blueprint  for  instruction  and  estimates  of  the  resources  need- 
ed to  produce  and  operate  the  resultitig  training  course.  More  important,  computeri- 
zation encourages  u.sers  to  design  and  compare  alternative  plans  beforeany  particu- 
lar plan  is  developed  and  put  into  operation,  oflen  a long  and  expensive  process 
Once  a baseline  course  design  has  been  constructed,  alternatives  can  In-  generated 
in  a matter  of  hours  or  minutes,  dependingon  the  degree  to  which  they  depart  from 
the  ba.seline  and  the  richness  of  the  baseline  design. 

MODl.A  has  four  components:  This  description  of  options  l()r  course  design,  the 
u.ser  Interfiice  (Hll.  the  liesource  Utilization  Model  (KUMi,  ;m<l  tlu“  Cost  M(Klel 
(MODCOMi.  Figure  1 shows  the  interactions  between  the  user  and  these  compo 
nents.  Note  that  MODl.A  has  two  main  points  for  entering  data  — the  U1  and  MOD 
COM  ' rat  her  than  automatically  translating  KU.M  output  into  cours<‘  cost  This  is 
because  decisions  concerning  costing  priK'edures  and  policies  are  oflen  contingent 
on  course  operation.  The  additional  entry  point  also  iH-rmits  planners  to  refine  the 
design  f(>r  preferred  course  o(H‘ration  iH'fiire  undertaking  a complete  cost  anal>sis 

The  .separation  of  etitry  points  has  a further  advantage;  it  permits  MOlX't'M 


' f^cportmiMit  of  the  .Air  horcc  i IP7r>',  pp  I J 
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Pin.  1 — Interactions  between  the  user  and  MODIA  components 


to  fapturf  most  of  the  i/ifbrmation  that  is  unique  to  ATC  course  planning,  so  that 
the  in  and  RUM  are  usef  ul  for  planning  training  in  a much  wider  range  of  appli- 
cations. Thus,  the  U1  and  RUM  can  give  insights  for  planning  parts  of  courses, 
rather  than  full  courses,  or  courses  given  in  the  Air  force  Academy,  the  Air  Univer- 
sity, or  other  Air  Force  agencies.  Uonversely,  ATC'  can  use  MOIX'OM  independently 
of  the  U1  and  RUM  to  analyze  course  cost  without  requiring  access  to  the  considera- 
bly larger  resources  (computer  capacity  and  MODIA  analysts!  required  to  support 
the  U1  and  RUM. 

The  Options  for  Coarse  /)esiga  provide  an  overview  of  the  data  and  information 
the  U1  will  ask  for,  the  range  of  choices  available  at  each  entry  point,  and  the  pros 
and  cons  of  each  choice  as  they  affect  course  operation,  cost,  or  instructional  effec- 
tiveness. 

The  U'l  is  an  interactive  computer  program;  that  is,  the  user  enters  data  step 
. by  step  in  response  to  questions  from  the  computer.  The  choice  of  question  the 

computer  asks  at  a given  point  is  influenced  by  preceding  responses  from  the  user, 
I hence  the  term  "interactive.”  Also,  at  many  intermediate  points,  the  computer 

! processes  the  .set  of  answers  given  to  that  point  and  displays  the  results  to  guide 

further  decisionmaking  or  to  allow  the  user  to  recycle  through  the  process  if  he  is 
dissatisfied  with  the  results  at  that  point.  In  this  way  the  UI  produces  a course 
description  in  computer-compatible  data  that  interrelates  course  content,  teaching 
strategy,  student  characteristics,  and  resource  assignments. 

MODIA  inputs  these  data  automatically  to  the  RUM,  which  simulates  the  way 
in  which  student  progress  through  the  course  generates  requirements  for  training 
resources.  The  RUM  is  a "batch-process”  program:  It  receives  all  of  the  inputs  in  a 
singli’  batch,  not  step  by  step  as  in  an  interactive  program.  It  also  produces  its 
outputs  in  a single  batch.  The  outputs  are  detailed  reports  on  course  operation, 
including  student  flow  patterns  and  waiting  times  as  well  as  resource  demand  and 
; use. 

Planners  will  rarely  be  satisfied  with  the  results  of  the  first  complete  opt'ration 
of  the  Ul  and  RUM  and  will  repeat  the  process  several  times  before  they  prepare 
the  input  required  for  MOIX'OM.  They  may,  however,  need  to  compare  rough, 
order-of-magnitude  cost  estimates  to  help  them  select  from  among  the  preliminary- 
course  designs. 

.MOIX'OM  estimates  the  five-year  inve.stment  and  operating  cost  associated  with 
j a given  course  design.  It  is  also  a batch  process  program,  but  its  inputs  are  provided 

' by  the  planner.  He  can  take  some  inputs,  such  as  resource  requirements,  from  RUM 

output,  but  he  must  draw  on  other  sources  for  such  items  as  equipment  cost.  He  may 
also  want  to  override  cost  and  manning  factors  stored  in  the  program.  MOIX'OM 
provides  options  as  to  which  costs  should  be  included  and  how  they  should  bi' 
computed,  and  supplies  outputs  in  both  functional  and  budgetary  formats. 

Since  MOIX'OM  requires  some  input  that  is  not  a direct  consequence  of  RUM 
' output,  planners  may  wish  to  exercise  MOIX'OM  several  times  without  revising  the 

^ initial  input  to  the  UI.  Or  the  course  cost  reports  may  highlight  a feature  of  course 

ofjeration  that  is  unwarranti'dly  expensive,  indicating  additional  operation  of  the  Ul 
and  RUM.  Since  subsequent  passes  rarely  entail  complete  redesign  of  the  course, 
they  oflen  take  only  a small  fraction  of  the  time  and  attention  required  for  creation 
of  the  first  case. 
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When  the  planners  are  satislied  with  both  the  course  operation  and  course  cost 
reports  lor  a specific  course  design,  they  hav(‘  at  hand  the  hulk  of  the  elements  for 
a trainiiift  plan  and  need  only  synchronize  the  plan  with  other  planniti^'  activities 
at  the  school  to  put  it  in  final  l()rm. 


pkrsonnp:l 

Two^'roups  orpei)i)le  should  he  involved  in  any  application  ol'MODlA  in  plan- 
tiiiif; — those  who  are  expert  in  usin^'  MODIA  ("the  MODIA  team’’i  and  those  who 
have  knowledfte  and  experience  in  the  areas  of'suhject  matter  and  planning  particu- 
lar to  the  course  being  developed  (the  "subject  matter  experts”).  Figure  2 shows  the 
configuration  currently  being  used  at  the  Keesler  School  of  Applied  Aerospace 
Sciences. 


Fig.  2 — C'onfiguration  currently  in  use  at  Keesler 
School  of  Applied  Aerospace  Science 


Members  of'the  MODIA  team  need  not  (and  probably  should  not  I have  extensive 
experience  with  computers.  Hy  background  and  bent  they  should  be  problem  solvers 
first,  computer  experts  second.  They  need  to  be  familiar  with  course  planning  and 
school  operations,  ,so,that  they  can  draw  out  the  subject  matt(‘r  experts'  best  judg- 
ment on  what  constitutes  ell’ective  instruction  and  help  them  distinguish  between 
what  is  usually  done  (for  convenience  or  by  tradition)  from  what  is  needed.  They 
should  also  have  a feeling  for  how  far  school  policies  can  be  adjusted,  if  it  would  be 
desirable  to  do  so,  and  be  able  to  act  as  liaison  among  diflerent  organizational 
entities  within  the  school  whose  interests  may  clash  within  a given  training  course 
design. 

Members  of  the  MODIA  team  need  initial  training  in  the  u.se  of  the  system  and 
need  to  apply  the  system  frequently  enough  to  maintain  their  experti.se.  They  should 
be  fully  aware  of  MODIA’s  features  and  operation,  particularly  of'the  alternatives 
it  encompasses;  should  have  a good  feel  for  the  effects  of  different  choices  of  input 
on  MODIA  outputs;  and  should  be  able  to  guide  the  subject  matter  ex^H■rts  in 
choosing  the  most  efficient  alternatives. 

Th(>  subject  matter  experts  are  people  who  normally  i)lan  and  develop  courses. 
They  need  an  understanding  not  only  of  the  subject  of  the  course  but  of  the  sttident 
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pofuilat ion  and  tlu‘  toachin^  inothods  that  work  host  (in'  thorn.  Thoy  should  bo 
liimiliar  \s  ith  school  policy  ;ind  should  kttow  what  rosourcos  aro  likoly  to  bo  availablo 
to  thi-  courso  and  what  thoy  will  cost.  All  ol'this  inrormation  nood  not  rosido  in  it 
sinith'  poison  (nor  dtios  it  in  tho  curront  dovolopinont  proct'ssl.  IVtluips  most  impor- 
tiint.  tho  suhjoct  niitttor  oxports  nood  to  In-  lloxihlo  ahlo  to  intoiiict  with  tho 
MODIA  toiim  so  that  tho  spocial  ciiitahilitios  oChoth  proups  ciin  bo  I'ully  iippliod. 


I‘l  RPOSK  OF  THIS  RKPORT 

This  roport  provides  it  comprohonsivo  introduction  to  MODIA  hy  doscribinn 
options  I'or  tritinin^'  courso  dosif,m.  Options  itro  spociliod  in  MODIA  in  it  stop-by-stop 
process  mitnitgod  by  tho  Ul.  Tho  result  ol'this  process  is  it  sot  ol'computor-compittiblo 
dittit  from  which  MODIA  derives  it  description  of  tho  courso  opofittion. 

Tho  roport  propitros  itnd  itssists  plitnnors  in  niitking  bettor  use  of  MODIA  by 
providiit^r 

• An  overview  of  tho  dittit  itnd  inltiritiittion  thitt  tho  I'l  will  itsk  for; 

• AKonofitl  undorstitndiiiK  oftho  logiciti  rolittionshi|)s  itnionp;  tho  entries  into 
tho  UI: 

• A Kut'i'fiil  understanding  oC  tho  rolovitnco  of  lH  entries  to  tho  training 
courso  plitn; 

• Tho  fitngo  of  choices  thitt  may  bo  nutdo  at  oitch  entry  itoint; 

• Tho  pros  itnd  cons  of  each  choice  as  (hoy  afJt-ct  llio  instructionitl  o/foctivo- 
noss  or  cost  of  tho  tiitining  courso. 

In  sitm,  tho  roport  pitritlUds  tho  structure  of  tho  Ul  ittid  supplies  its  training-rolittod 
rittiotiitlo. 

Moitibors  of  "MODIA  toitms,"  people  who  have  boon  tritinod  itnd  aro  export  in 
tho  use  of  MODIA,  should  bo  thoroughly  fitmiliitr  with  this  roport.  Tho  "subject 
mitttor  exports"  who  work  with  the  MODIA  toitm  in  plitnning  a spocilic  training 
courso  should  roitt)  the  roport  to  liimiliitrizo  thomsolvos  with  tho  inforniittion  thoy 
will  nood  to  supply  and  with  tho  options  iivailablo. 

MODl.A  may  bo  used  to  simulate  an  existing  courso  or  one  that  has  already  been 
planned  in  dotiiil.  which  requires  direct  tfiinslation  of  courso  I'oitturos  into  the 
MODIA  (itrmat.  This  report  assists  in  making  such  a translation  l>y  dt'.scribing  tho 
general  structure  of  tho  Ul  process  of  courso  description.  It  also  suggests  alternative 
descriptions  that  niiiy  loiid  to  improved  courso  operation. 

Another  use  of  MODIA  is  to  gonoriito  a courso  design  from  knowledge  of  the 
subject  niiittor  and  trainee  population.  'I'his  roport  is  of  groiilost  iissistiinct-  in  tho 
latter  situation  because  it  helps  planners  derive  a courso  design  from  basic  prin- 
ciples. 

Kach  section  oftho  roport  is  dosign;itod  by  a combin;ition  of  letters  and  numbers 
in  bold-face  typo  in  tho  right-hiind  margin.  When  tho  Ul  Citlls  Hir  it  decision,  it 
displays  the  designator  oftho  section  whore  tho  ttiiining  olli'Cts  of  thiit  di'cision  aro 
discus.sod.  This  allows  tho  u.sor  to  find  ;i  needed  roforoiuH'  allor  ho  has  stitrti'd 
()(H>rating  tho  Ul  progr;im.  The  usi*r  will  find  it  helpful  to  keep  tlu'  roport  at  tho 
terminal  litr  rolbronco. 


THE  W()RKS}1EETS 

Appendix  A coiUaitis  workshc't'ts  to  ludp  keep  track  ol  options  selected.  These 
will  be  particularly  helpful  in  layiiif,'  out  initial  decisions,  such  as  the  description  of 
course  content  and  plans  for  course  management.  Planners  can  also  record  on  the 
worksheets  the  sets  of  alternatives  they  would  like  to  examine.  In  a few  instance.s 
the  U1  d(H‘s  not  keep  track  of  information  that  will  he  useful  in  making  later 
decisions;  this  information  should  he  recorded  on  the  worksheet  provided. 

Preparing  the  worksheets  is  an  intermediate  step  between  reading  this  report 
and  operating  the  UI.  The  worksheets  can  save  time  at  the  terminal;  they  are 
particularly  helpful  when  it  is  more  diflicult  to  give  a decision  full  consideration  at 
the  terminal  than  at  one’s  desk.  During  later  phases  of  opt'ration  of  the  Ul  program, 
however,  it  is  difficult  to  keep  track  of  all  of  the  ramifications  of  the  decisions  entered 
earlier.  Since  the  Ul  does  this  automatically,  the  information  it  displays  at  the 
terminal  becomes  the  best  worksheet.  Therefore,  only  one  worksheet  is  provided  for 
later  stages  in  the  program. 


OVERVIEW  OF  THE  DECISION  PROCESS 

The  process  of  course  design  is  described  here  briefly.  The  description  uses 
several  terms  whose  meanings  are  tailored  to  MODIA  and  are  defined  in  the  glos- 
sary. Since  these  terms  are  also  used  frequently  throughout  the  report,  the  reader 
should  refer  to  the  glossary  to  facilitate  understanding  of  the  discussion  here  and 
in  sub.sequent  .sections. 

Result  of  the  Decision  Process 

The  end  result  of  the  decision  process  is  a description  of  how  the  course  is  to  be 
taught.  This  de.scription  takes  the  form  shown  in  part  on  Fig.  d.  The  reader  should 
not  expt'ct  to  grasp  all  of  the  implications  of  Fig.  d until  he  has  familiarized  himself 
with  the  remainder  of  the  report.  Because  Fig.  d incorporates  most  ol  the  fundamen- 
tal concepts  used  in  the  decision  prcK’ess.  it  will  help  the  reader  keep  these  concepts 
and  the  relationships  among  them  in  mind.  It  may  be  useful  to  remove  Fig.  d and 
use  it  as  a luKikmark. 

To  describe  the  course,  the  planner  lists  a sequence  of  "objectives,  which  repre- 
.sent  the  course  content.  Me  breaks  each  objective  into  one  or  more  "subject  matter 
tyqH‘s."  which  reflect  the  relative  dilliculty  of  the  content,  whether  it  concerns  skills 
(as  opposed  to  knowh'dge)  and  whether  then-  art-  unusual  requiri'ments  for  re- 
sources. For  teaching  each  type  of  subject  mat  ter.  the  (ilanner  a.ssigns  one  or  mon- 
"learning  events,"  which  are  instructional  ai  tivities  for  teaching  an  objeetivi'.  To 
each  learning  event  he  assigns  a "teaching  method"  liy  •-peeiiymg  the  instructional 
jHirposi'  of  the  learning  event  t "learning  event  tyi'c").  the  way  the  instruction  is 
struetureii  to  involve  and  respond  to  the  student  ( "teaching  format  and  the  per- 
son or  thing  that  does  the  teaching  ("teaching  agent").  Finally . he  sjieeifii's  the 
luindier  of  students  that  can  take  the  learning  event  at  one  t ime  and  thi'  amount  of 
time  tlie  learning  event  requires,  fie  also  assign.s  resources  to  the  learning  events 
instructors,  classrooms,  media,  or  equq'nient  and  deserdies  the  availability  and  ea- 
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pai'ity  of'  I’acli  iVM)un  c.  Sptvif'vinti  tlic  lumificr  of  sUidonts  rnfoniit!  tlw  course 
and  how  often  they  enter  t'onipletes  tile  course  description. 

The  planner  may  describe  other  features  of  the  course  not  illustrated  on  the 
litfure,  such  as  (joints  at  which  major  tests  are  given  and  whether  students  may  be 
eliminated  from  the  course  or  washed  back  on  the  basis  of  test  results.  He  may  also 
design  a course  that  teaches  different  course  content  to  different  types  of  students 
or  that  teaches  the  same  course  content  in  different  ways. 

It  is  very  improbable  that  the  planner  will  be  entirely  satisfied  with  his  first 
course  design,  if  ony  because  he  will  have  been  unsure  about  the  effects  of  some  of 
his  decisions  and  will  have  been  using  the  U1  and  RUM  to  try  them  for  size.  There- 
fore, he  will  want  to  rerun  the  UI  and  RUM,  using  insights  from  previous  runs. 
Throughout  the  re[Jort  are  suggestions  about  using  the  iteration  capability  to  obtain 
a more  desirable  course  design. 

Steps  in  the  Decision  Process 

The  above  description  gives  a general  understanding  of  where  the  decision 
process  described  in  the  rest  of  the  report  is  headed.  The  steps  in  that  process  do  not 
follow  the  same  sequence  as  the  description  because  the  UI  builds  the  course  descripe 
tion  in  a logical  order.  h"or  example,  decisions  about  the  placement  of  tests  (if  there 
will  be  testsi  precede  the  s[)ecification  of  teaching  method  for  individual  learning 
events.  Thus,  early  steps  in  the  process  deal  with  general  features  of  the  course — 
objectives,  tests.  H and  how  students  will  be  categorized.  In  intermediate  steps,  the 
planner  fleshes  out  these  features  by  specifying  teaching  method,  further  defining 
test  points,  and  assigning  resources.  In  the  last  steps  he  defines  resource  character- 
istics and  completes  the  description  of  the  learning  events  by  assigning  the  time  and 
the  number  of  students  allowed  for  each.  Flow’  charts  of  the  decision  process  help 
the  reader  keep  track  of  where  he  is  at  each  step. 

Need  for  Familiarity  with  MODIA  Terminology 

The  MODIA  decision  process  cannot  be  equated  with  other  processes  for  course 
design  for  two  reasons.  First,  it  is  the  only  process  that  translates  course  content  and 
teaching  method  into  quantitative  measures  of  resource  use.  Second,  common  teach- 
ing terminology  is  not  applicable  without  modification  because  meanings  are  not 
sufficiently  precise.  For  example,  one  course  designer  might  write  his  criterion 
objectives  in  such  a way  that  he  feels  they  are  equivalent  to  learning  events,  but 
another  might  want  his  criterion  objectives  to  contain  several  subject  matter  typjes 
and  learning  events.  In  addition,  MODIA  is  a flexible  system;  it  does  not  lock  the 
user  into  a narrow  set  of  options.  For  flexibility  there  is  a price — the  system  is 
complex.  For  all  of  these  reasons,  the  reader  is  again  urged  to  refer  frequently  to 
Fig.  .I,  the  glossary,  and  the  flow  charts  as  he  works  through  the  remainder  of  the 
report. 
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II.  DESCRIBE  OBJECTIVES 


Thi.-'  section  (ii>fussc‘s  cotisidcniiiotis  pi-itiiu-nt  to  idi-ntilyin^  ;ind  M-quom-iiip 
"ohjcct ivi's,"  portions  ol'tlio  suhjoot  matter.  An  objective  ma\  be  a general  t<j[)ic,  a 
s[)ecilic  statement  ol  content  (e.^  . ibe  nomenclature  lijr  parts  ol'a  pressure  retiula- 
tori.  a criterion-reierenced  statement  of  a beliavioral  objective,  or  even  a division  of 
cour.se  time  le.g.,  first  class  periodr  Because  MODI.A  does  not  require  that  training 
content  be  e.vpres.sed  in  any  particular  way.  examples  of  statements  of'objectives  or 
content  given  in  tins  section  are  purposely  diverse  in  lijriiiat.  .Since  content  may 
later  be  added  to  the  basic  list  to  meet  the  needs  of  special  students,  the  list  of 
training  content  may  not  be  established  in  final  form  utitil  decisions  in  .Sr-c.  \'  have 
been  made. 

'I’bis  section  also  di.scusses  the  assignment  of  subject  matter  types  to  training 
content.  Figure  4 relates  the  decisions  discu.ssed  in  this  section  to  the  ovi-rall  decision 
pntcess. 


DESCRIBE  OBJECTIi/ES  AND  TESTS  I 

I 

identify  and  sequence  objectives 

Ifes . r 1 

ASSIGfj  SUBJECT  ^YPES  -4  Section  i; 

TO  objectives 

DESCRIBE  TESTS 
ASSIGN  SPECIAL  RESOURCES 

i : 

DESCRIBE  STUDENT  POPULATION  AND  , 

COURSE  DIVERSIFICATION  I 

....  I 

DESCRIBE  TEACHING  POLICY  J 

DESCRIBE  TEST  DETAILS  j 

DESCRIBE  RESOURCES  *1 

..  . - j;  :;  --- 

DESCRIBF  RESOURCE  CONSTRAINTS  j 

ASSIGN  SECTION  SIZE  AND  TIME  ] 


Fig.  4 — Relation  of  decisions  de.scribed  in  Sec.  II 
to  overall  decision  itrwe.ss 
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SiiK’f  a major  purpose  o(  .MODI.A  is  to  assist  in  plamiimt  the  use  ol  traiiimt, 
resourei's,  Iratislation  ol  traininp:  content  into  training;  activities  and  re>ullm)'  re- 
source re(piiremenls  is  of  major  importance.  Thus,  the  critei  ion  lijf  decidmu 
whetlier  a |)articul;ir  itortion  ol'c.jiitent  should  ^uide  course  platinint'  is  that  liutrt 
i/ir!  re.sounes  mil  he  i/si’d  cx/ilmll\  l<i  Icuch  tins  loitlcnl. 

.\t  early  stapU''^  it'  planning,  course  content  tnay  he  stated  in  ver>  i;eneral  terms 
hecause  the  specifics  ol  the  course  are  not  realiv  ktxnvn  llowe\<'r,  i(  the  third  step 
m ISI)  ito  identify  objectives  atul  testsi'  has  been  com|)leted,  .some  objeiti\(  s may 
alretuly  be  stated  in  more  detail  than  will  be  useful  in  M(>l)l.\,  bectiuse  ISl)  re()uires 
the  ['lanner  to  ecpiate  course  ctmtent  to  evaluatio/i  of  trainees'  mastery  r)f  that 
content.  Some  objectives  subject  to  .separate  tt*si  ijuestions  may  merely  l>e  difl'erent 
oLitcomis  of  the  stime  trtiinino  ;ict  ivity,  w hereas  the  consetpiences  of  many  activities 
that  tiike  apprecitible  time  and  other  trtiitiiny'  re.sources  m;iy  never  be  exaluated  by 
tests.  Fore.xample,  the  objectives  may  not  include  initial  activities  Ibrorientiii)'  new 
trainees  to  school  ;md  cla.ssroom  procedures  .so  that  an  orientation  se.ssion  ix'eds  to 
be  added  to  complete  the  course  plan.  Conversely,  an  objective  will  not  ttuide  plan- 
nin.M:  iftraininx  resouices  will  not  be  tipplied  explicitly  so  that  students  will  master 
it.  For  example,  several  behavioral  objectives  may  be  taujtht  by  a single  ;ict  ivity  that 
should  not  be  subdivided,  such  as  vvheti  students  learn  many  lealurtvs  of  both  tln‘ 
purpose  ;md  operation  of  a piece  of  equipment  during  a demonstrtition.  Or  students 
may  letirn  that  their  specitilty  is  of  particular  military  or  economic  importance  and 
/nay  gain  a beighte/ied  ttppreciation  for  the  vttlue  of  the  skills  they  are  learning.  But 
if  this  is  expected  simply  as  desirable  fallout  from  other  training  activities,  it  should 
not  be  identified  as  an  objective  in  .VlODl.A.  Table  1 provides  ;m  illustration  of  a list 
of  behavioral  objectives  derived  in  ISI),  (The  ttible  also  includes  mmmionic  code'  to 
simplify  future  references  to  these  objectives;  similar  codes  are  entered  in  the  01  ' 

.All  sep;ir;ible  training  tictivities  should  be  design;ited  ;is  objectives  it  the  course 
is  being  planned  in  great  detail.  It  is  probably  preferable  at  the  outset  to  consider 
too  mtiny  rather  than  too  few  objectives.  Before  operating  the  01,  however,  the 
planner  should  condense  the  list  of  objectives  as  much  as  possible  This  will  sim(ihtv 
the  operation  of  the  01,  reduce  the  time  required,  and  minimi/.e  the  fnis^ibilitv  ol 
error.  It  will  also  decrease  the  cost  of  operation  oft  he  KO.M  Fxcessive  dei.ul  ini(»oscs 
unnecessary  labor  and  discourages  iterative  opiu'at  ion  of  M(  )I)I.A  ' The  Iwsi  t ime  to 
combine  objectives  is  afler  subject  matter  types  have  heen  assigned  to  them 

For  preliminary  planning,  where  only  the  genenil  content  of  the  course  is 
known,  topics  can  he  stilted  in  terms  that  encompass  sever.il  t>[H-s  ol  training 
activities.  Planners  can  account  flir  vari;itions  in  resource  use  im|ilied  !>>  tiiese 
dillerent  activities  hy  assigning  different  suhject  nmtter  ty:'"s  to  the  lopu'.  .is  de 
scribed  in  Il.O.n. 

‘ I>r();irtnirnt  of  tin*  Air  Kom-  lU'TMi.  Vol  Itl 

•'  Aii'ithor  rraxui  lor  coniliiniiu*  ol>|cclivos  (KTiir'^  in  vT*rtam  xluatanw  invoKint:  ijm-  nt  loni!r«l  tr 
Miuri'fM.  (If'scriln’d  in  Sir  IX  A 
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Table  1 


Kxami’i.k  of  a List  of  Bf;haviokai.  OaiKCTivKs 


of  Objfctivo 

1.  (liven  a ii.st  ot  applicable  Ie.s(  ecpi ipintnit . 

match  the  function  with  tlu>  (*(|uipment  . 

2.  (-»i\en  a list  of  lest  etjuipment . s<*U*ct  the 

tcht  equipment  that  is  maintained  by 
orjianizal  iona  I /intermediate  maintai  nance. 

Coven  a list  of  malfunctions  ct)mmon  to 
various  [)ieces  of  l<*st  etjuipment.  match 
the  malfunction  to  lh«*  appr<»priate  pi»‘Ce 
of  test  equipment. 

1.  (oven  rO  31R  i 2L’KNr>-2,  select  the  purpose  I K NTH  H A K 1 

and  technical  characteristic  t>f  each  maior 
unit  in  the  AN  I’KN-b. 

’>.  (oven  a schematic  dia^»ram  <if  the  power  l'KN'>S('HKM  1 

distribution  and  contiail  circuits,  trace  the 
A(’  throuuh  the  unit. 

(>,  I'sin^'  TO  lilK  I-2l’UNr>  ;j(i,  perform  routines  SKK\'H(U'T1 

l.l  and  1.2. 

7.  (oven  a schematic  dia^iram  of  the  cabinet  I ’K  N.7S( 'll  KM  2 

power  supply  . select  the  output  Volta^:^^s. 

S.  (oven  a schematic  diagram,  analyze  the  I’K N aS( 'HKM.'t 

I 7/1  H N •.’)  t ransmil  ter, 

9.  (ovtMi  a scliemali<‘  diaf»ra/tj.  ,/n.j|y/»-  iln*  rKN.'>S('HKM  1 

('•1  l()7/rHN-''  transmitter  control  unit. 

10.  (oven  a schematic  diauram . anal\ ze  the  I H N .'iS(  1 i KM  • 

MD-l  7 I.T'KN--'>  modulator. 

11.  I sin^i  ’pc')  ,'J  IK  I - 2rH  Na-.Kl  and  supplemental  SKK  \*H(  Ur2. 1 

information,  perform  servieinu  routine  2.1. 

12.  I sin^;  I0  21H1-21  KN  >-.'hl  and  supplemi'iital  SKK\'K(U  r2.2 

inf<»rmation,  perform  servicing;  routine  2.2. 

Id.  I sin^i  lO  .'ilKl  21  KN.'  20.  perform  servicinu  SKK  \'K(  )l  r2.  1 

routine  2.1 

11.  I siny  TO  2 1 K 1 -21  K N a-2t>.  perform  servicing;  SKK  \‘K t M ’ r2.7 

routine  2.7. 

12,  Without  reference  to  the  Tec. inical  Order.  i'BSlIPKINl 

select  tin*  <‘i^ht  types  of  resource  material, 
found  in  the  Technical  Order,  that  can  be 
u.sed  in  troubh'shootiim. 

lb.  (oven  a troubleshoofini*  situation,  select  I HSHl’KlNd 

the  basic  measurement  primaples  that 
would  best  locate  the  malfunctum. 

17.  (oven  a h>  polhi-lual  I roublrshot)l  iiu:  IKSHl’KINd 

situatmn.  desimiate  the  basic  Iroubh- 
shooting;  principle  tiiat  would  locate  the 
mall  unci  ion. 

!>>.  I'rconletl  with  an  inoperative  AN  I KNSin  rHSIH  KN.' 

a shop  sit  uat  ion.  isolate  aiul  repair  selected  ^ 

mill t unci  H nis  tisiiu’  systems  t roubU'slHH)!  mu 
ler  hmqin  s. 

IK.  ( oven  A KM  >2  s.  ident  It  \ tluresponsi  l-I.K  HKI 

bilitiesol  m.imten.uice  personnel, 
as  tln'\  })er!ain  to  flight  c|u-ck. 

2tt.  ( iiven  AKM  S.  idenlll  \ theti\e1\pes  ll.MIIKd 

ot  I'huht  i-hej  k. 


( ode 

TKS'I'KglM 

TKSTKgl*2 

rKSIKOlM 
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A oHUsc  phmiiff  ('Slal)l i.-lu'S  a s(‘(|UciH'c  in  \\  liich  l he  si‘|jat'ali'  (.’oui'sc  object  ives. 
or  topics.  lit  be  taurtht  to  insure  that  t rainei's  are  pro()erl>  prepared  lot'  instruction, 
to  siinplitv  keepino  track  of'student  [ironress.  and  to  make  it  easic-r  to  insure  tliat 
t raininu  re.sourct's  ari'  availabli'  wben  needed.  I beia-  are  li‘w  hard-and-last  rules  bir 
establisbin^;  sequence,  althou.rtb  the  structure  ol'tbe  subject  matter  may  dictate  that 
some  objectives  sbould  lie  mastered  beiiire  otbers,  especially  wben  tb(‘  later  objec- 
tives make  use  ol'skills  or  knowledf^e  iiiaste>'ed  earlier. 

Hven  in  sucb  highly  structured  subjects  as  mathematics,  subject  matter  does  not 
completely  dictate  sequence,  and  other  liictors  sbould  be  considered:  the  de^tree  ol 
diliicully  students  will  have  in  mastering'  each  objective,  the  continuity  of  subject 
matter,  tlu'  need  to  insure  retention  ol'critical  subject  matter,  the  need  to  stimulate 
trainee  interest,  and  the  eii'ects  ol'seciuence  on  course*  management.  The  planner 
must  balance  these  considerations,  some  of  which  may  conllict  with  otbers,  to  pro- 
duce a well-sei|uenced  course.  .MODl.A  can  assist  in  this  process  by  demonstrating; 
the  ellects  ol'dili'erent  seeiuences  on  student  ilow  and  resource  use. 

St*(iiience  Required  by  Subject  Matter 

The  lirst  step  is  to  idenlily  sequ(*nces  required  by  the  subject  matter.  Subject 
matter  has  ;i  required  sequence  ifa  trainee  must  hi*  tau^tht  other  skills  or  knowli*dp'e 
lH*l(H'e  he  can  master  a ptirticular  objective.  For  example,  to  add  numbers  on  a 
calculator,  he  must  know  how  to  enter  them  and  how  to  read  the  disphiy.  However, 
some  cautions  in  the  determination  of  mri'sudry  prerequisites  should  be  observed. 
.Almost  no  subjects  except  mathematics  and  lo^ic  are  so  highly  structured  that  the 
bulk  of  the  objectives  have  ;t  required  order.  Second,  many,  if  not  most,  skills  or 
know  led^e  assumed  to  be  required  belbre  a particuhtr  objective  c:tn  be  mtistered  are 
not.  Kven  in  mathematics,  it  is  usually  nece.ssary  to  verify  empiricitlly  whether 
seli'Cted  skills  or  knowledf;e  tmisl  precede  ;i  given  objective.  Moreover,  there  may  be 
several  (*qu;illy  good  ways  to  sequence  prerequisite  objectives. 

It  is  Ik's!  to  begin  with  a detailed  analysis  ofthe  most  complex  knowledgi*  or  skill 
u.sed  in  the  task  to  determine  what  the  student  has  to  know  and  be  able  to  do  to 
master  it  ‘ Prerequisite  objeciives  cati  di*al  with  skills  as  well  as  with  knowledge. 
For  exam()le,  before  a trtiinee  c;m  measure  t he  inside  diameter  of  a small  cylindrical 
p.irl  he  must  know  how  to  adjust  and  read  a micrometer. 

■■('ommon-element  ohjectives"  are  those  that  teach  skills  or  knowledge  that  are 
components  of  severtil  ohjectives.  It  makes  setise  to  teach  common-element  objec- 
tives early  iti  the  course.  It  is  a mistake,  however,  to  ti*ach  all  of  them  in  ;i  group, 
because  this  m;iy  damage  timinee  motivation,  as  is  discussed  later  under  Slimulal 
iin;  Trauiee  Inleivsl.  .Sec.  II.B.  l, 

Subject  matter  c;m  ;ip|)ear  to  impose  a different  sequence  from  what  h;is  been 
discussed  when  a ttisk  or  skill  consists  of  a seipienct*  of  steps,  (*ach  of  whose  outputs 
is  input  l(ir  the  next  step.  Remove-inspect-re|)air-repl;ice  ttisks.  lor  example,  always 
contain  some  setjuences  of  this  type  It  may  be  natur;il  to  teach  such  seipienct's  iti 

' A luiinlwr  o(  t In*  I'nruvpl'-.  \\rir  ssm*  «li  iivv  n I mm  < II.imh  ' 1 pp  , S,  , SM 

* I’his  pr«K‘«‘s>  |s.  (ifstTilM'd  in  ( ’li.iptrr  d ol  t I'asf  \ntil\sts  v olmiu'  nl  I Ib’  An  !•  oi a «•  I imulhtHih  l>>i 
o/  hislnn  Ittttiiil  S\filrnis  In  n.iilict  .iml  will  nol  Im‘  luilfu't  Ih-it 
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I hr  iiidiT  in  w liii  h thrv  would  oix-ur  on  tlu‘ jol).  hut  somo  cvidcna-  iiuliailcs  thnt  t hi> 
method  I,'  not  alwavs  the  mo^t  ell'eetive;  see  tiu'  diseussion  under  Sliiinilaliii/^ 
t'ruincr  htli'ivsl. 

11  H. 2 Dilliiulty 

Next,  arrange  ohjeet  ives  in  order  ol  increasini.;  diliieult  v.  Suhjeet  matter  dillieu I- 
t>  depends  on  the  eharaeterist  ies  oCthe  student  as  well  as  on  the  suhjeet  matter 
it.sell  I’rohahK  the  most  important  student  eh;ir;ieteristie  tilleetinp  ditlieults  is  his 
lamiliarit\  with  the  suhjeet  matti'r.  Thereliire,  planners  should  he  aware  ol  the 
ahihtie>  ol'st  udelits  >imilar  to  those  w ho  will  take  t lu'  eou rs<‘,  as  well  as  ol  t he  suhjeet 
matter  h'amiliaritt  largely  depends  on  the  lan>iuaee  u.sed  in  the  teehniial  speeialty 
iteehnieal  words,  phrases,  and  jartton i ;ind  whatevt'r  parallels  there  are  in  everydav 
lile  to  t he  ei|uipment.  prineiples.  and  proeedures  u.sed  in  the  speeialt\  For  example, 
most  student,-,  are  liuniliar  with  the  proeedures  in  tuning  a eolor  television  set  and 
therehire  would  qtiiekly  i;ras[)  the  prineiples  and  proeedures  liir  tunmp  a raiiar 
dis[)la>  It  is  iH'tter  to  teaeh  ohjeet ives  usint:  liimiliar  words  and  invoK  inp  liimiliar 
equipment , prineiples.  and  proeedures  heliire  t ho.se  that  rep u ire  speeial i/ed  terms  or 
unliimiliar  eipiipment.  eoneepts,  and  firoeedures 

.\not  her  erueial  eharaeterist  ie  is  the  levi-l  ol  prolieiimey  in  hasie  skills  that  the 
suhjeet  matter  reijuires.  i Hs  "haste  skills'"  is  meant  those  skills  that  the  average 
student  population  is  expeeted  to  p<issess,  sueh  as  the  ability  to  speak  and  listen, 
write  and  read,  ealeulate,  eontrol  and  exeeute  hody  nuwemeiits,  sense  stimuli,  use 
eommon  tools,  and  mteraet  with  others.'  .An  ohjeetivi.'  that  repuires  unu.ual  profi- 
eiene\  in  a hasie  skill  w ill  he  more  diHii'ult  t han  one  t hat  does  not,  other  thintts  heinp 
epual.  A liimiliar  example  is  the  reipiirement  that  the  student  fiillow  instruetions 
eiven  in  a Teihnieal  Order,  whieh  i'  ol'ten  written  m eomplex  teehnieal  jarj’on. 

( ienerall>  sfieakinp,  eomplex  suhieet  matter  is  more  diflieult  to  learn  than  sim- 
ple suhjeet  matter  Complex  siilpeet  matter  repuires  the  student  to  master  sueh 
skills  as  rule  usim;,  prohii-m  ■olvinp.  and  pattern  reeopnition.  whieh  repuire  the 
integration  ol’several  suh-skills.  pereeptions,  or  knowledge.  Someol  the  ditlerenees 
hetwei-n  simple  and  eomplex  hehax  iors  are  deserihed  in  t Ite  Humllnidh  /or  Dcsi^nrrs 
(if  Inninicluinul  S\xlcnis  ‘ Keep  m mind,  how  ever,  t hat  eomplex  ohji-et  ives  t hat  have 
many  ramiliar  aspeets  ean  he  easier  to  master  than  some  simph-  ohjeet  ives  t hat  have 
lew  liimiliar  aspeets 

Other  suhjeet  matter  eharaetei  ist ies  that  eontrihute  to  ditlieulty  ean  oUen  lie 
allex dated  In  eareltil  dexelopmeiit  ot'mst  met  lonal  aet  ivit  ies  For  example,  tasks  that 
take  a lont;  t ime  to  eomplete  ean  somet  imes  he  hroken  into  suh-ohjeet  ives  that  lead 
to  the  ultimate  p'oal.  or  hiphly  ahstraet  or  Koneral  suhjeet  matter  ean  he  made  more 
eomprehensihle  if  it  is  illustrated  hv  eonerete  examples  Other  su^pa-st ions  lor  han- 
dlinu  sueh  prohlems  are  puven  in  the  reli-renee  just  eited 

ll.H.d  Knhiinee  Continuity 

It  is  a Kood  idea  to  p'roup  tottether  ohjeetives  dealintt  with  the  same  ueneral 
suh|eet  or  topii'  Two  reasons  are  to  assist  in  reinloreintt  learnini;  and  to  liieihlate 
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Ui'Mcfali/atioti  ami  (iiM.t  iminatii)ii.  Kadi  ortlu-sc  will  hf  illustrated  hrictly  l)v  exam- 
ple 

1(  a trainee  must  learn  a ttreat  deal  uC unrelated  material  between  the  time  be 
learns  the  nomeiulature  liir  a iiarticular  piece  of  equipment  and  the  lime  be  must 
use  the  Teehnieal  ()rdi‘r  iTOi  to  ko  through  the  checkout  proeedure  'or  whatever  is 
the  (ii'st  task  he  perliirms  on  the  epuifiment  i,  he  may  well  have  liirt'otten  the  appro- 
priate nonumdature  or  Ki’t  it  mixc‘d  up  with  other-  nomenclature  learned  in  the 
interim.  However,  having  to  use  the  nomenclature  in  retidinn  the  TO  immediately 
after  he  has  learned  it  leitifiirces  his  learning  by  Kh'hifi  him  a chance  to  use  it  and 
by  repealin^t  it  at  the  same  time.  Thus,  prereiiuisite  objectives  should  be  taui>ht 
immediately  beliire  objc'ctives  Ibr  which  they  are  prerequisites  or  as  close  to  them 
as  (lossible.  .-Xpply  this  rule  only  to  bona  fide  prereijuisitc-s  to  avoid  unnecessary 
rigidity  in  sc-quencina 

Oroupini;  toKether  obji'ctives  dealing  with  similar  subject  matter  can  facilitate 
general  i/at  ion  by  providin^f  the  student  with  difli-re/it  exampic-s  of  the  .same  genertil 
principle.  For  example,  the  same  sequence  of  basic  steps  should  he  (iillowed  in 
checking;  anv  I.ine  Replaceable  Unit  il.KU)  on  an  automatic  tc^st  station  Ibr  ad- 
vanced avionics — i.e.,  fill  in  the  preliminary  inibrmation  on  the  .'549  form,  locate  the 
required  inliirmation  in  the  TO.  coniu'ct  the  l-RU  to  the  test  station,  call  up  the  first 
test  sequence  from  the  computer,  etc. 

fhe  details  ofthe.se  steps  will  be  dillerent  Ibr  different  LRUs.  For  example,  the 
Work  Unit  Codes  will  differ,  as  will  the  location  of  inibrmation  in  the  TO.  Having' 
the  student  check  several  dillerent  I-RUs  on  the  lest  station  in  dose  succession  will 
demonstrate  not  only  the  common  f(*atures  of  the  processes  but  the  dillerences  in 
detail  as  well.  This  will  help  him  discriminate  iimong  the  processc's. 

Arrange  the  Sequence  to  Stimulate  Trainee  Interest  II 

.\void  designing  ;i  course  that  has  long  stretchc's  ofsimilar  act  ivit it's  that  become 
boring  to  the  tniinee.  This  nuiy  happen,  liir  example,  if  common-element  object  ivc-s 
such  as  theory,  safety  practices,  and  security  procedures  are  all  taught  together  in 
the  chissroom  first  bt'causc'  they  are  pre-requisite  to  subsc*()uent  trainee  performance. 

It  is  much  better  to  teach  such  skills  or  knowledge  as  part  of  the  ttisks  in  which  they 
are-  used,  rather  than  separtitely,  even  if  it  ri-quin-s  breaking  them  into  small  parts 
or  repetiting  them  to  do  so.  This  injects  variety  into  tniinee  activity  ;md  increases 
tniinee  interest.  It  also  increases  trainee-  inte-re-st  hy  making  the-  usefulness  of  wh;it 
is  being  learne-d  more  obvious  and  thereby  more-  likely  to  be-  le-artu-d  and  remem- 
he-re-d.  It  is  even  possible  that  obje-ctive-s  that  .it-e-m  to  be-  dillicult  will  be-come  le-ss  sei 
when  students  see  their  applicability.  Fimilly.  it  is  possible-  that  hy  de-te-rmining 
which  aspe-cts  of  e*ach  common  element  obje-ctive-  are-  essential  liir  each  task,  the- 
course  planner  c;in  eliminate  unne-ce-ssary  mate-rial 

.•\nother  common  practice  is  to  defer  training  on  the-  highe-st  pe-rliirmance-  e-quip- 
me-nt  until  the  end  of  the  course  be-cause  it  is  usually  the-  most  conqile-x  Rut  such 
e-quit)me-nt  is  ofU-n  the-  most  exciting  to  the-  traine-e-  There-leire,  .in  alte-rnative-  is  to 
put  trilining  on  simpler  tasks  involving  high-pe-rliirmiince-  i-ijui|)nie-nt  e-;irly  m the- 
cour.se. 

If  a tiisk  is  lengthy  or  complex  e-nough  to  be-  broke-n  into  subt;isks.  ;ind  if  the 
output  of  one-  subtiisk  is  input  to  the-  ne-xt.  se-que-ncing  the  t;isks  in  the-  order  m which 


tlu‘\  will  lie  [H'l  liifmcd  i>  not  nlwaw'-  the  l)i‘>l  wa\  to  .■'tmmlato  trainoc  intorost  and 
onhaiK'c  loarnin^^  In  Hut.  it  inav  somotimo  l>o  inoro  (•ll(•^■tivt•  to  tcaoli  the  last  slcp 
lirst"'  Tlu‘  linal  stop  in  tho  task  providos  pouorrul  motivation  and  liioiis  tin-  tlio 
ttainoo  booauso  it  roaoltos  thi‘  objoitivo.  For  oxamplo,  studonts  loaiiiint;  oomputor 
proprammino  will  ho  moro  hiphly  motivatod  il  tlioy  tifst  loaiii  to  mampulato  an 
oxistinp  propram  rather  than  hopinninp  l)\  loarninp  tho  propramminp  lanpiiapo 

ll.H.f)  Itopotitioii  to  Insure  Ketention 

Tho  use  of  prop  rain  mod  loarninp.  oritoiion  ohjootivos.  and  ot  her  toohnupios  t h.it 
tend  to  modulari/o  inslruotion  may  have  oansi-d  iiistmotional  dosipnors  to  lose  sipht 
of  till’  nood  (iir  ropi'tition  of  oruoial  suhjoot  matter  to  insure  that  tramoos  will 
romomiH'r  it  lonp  imoiiph  to  use  it.  ’I'ho  siihjoet  matts'r  oroommon-olomont  oh  jot  t ivos 
is  proliahiv  ropoatod  sullioiimtly  olton  that  it  needs  no  spooial  oonsidorat ion  Other 
suliii’ot  matti'i'  may  not  ho.  Two  ol  the  most  Iroquontiv  used  taotios  to  insure  roton 
tion  are  ri'potition  of  inst ruot ion  on  the-  ohjootivo  at  lati'r  points  in  tho  oourso  and 
tollinp  tho  student  that  tlu‘  ohjootivo  is  suhn'ot  to  ti’st  on  latiu'  examinations  I ho 
lattr'f  is  prohahly  tho  most  oilioii'iit  taotio  lor  all  ohjootiws  that  have  to  do  with 
knowlodpi-  and  skills  that  oan  hi-  tested  with  paper  and  ponoil.  Sinoo  it  is  moro 
expensive  to  repeat  tests  and  inst ruot ion  on  ohji'otives  that  rei|uire  the  student  to 
use  expelisivi-  traininp  liioilities  or  equipment,  it  m;iv  he  neoessary  to  desipmite  lor 
repetition  only  the  ohjeotives  oh  this  type  that  an-  ol  spooial  importanoe. 

II.H.tl  KrtVets  on  Course  Mananenient 

The  seviuenoe  in  whioh  ohjeotives  are  taupht  ohviouslv  alli'Ots  sttident  prepress 
throuph  the  oourso  and.  therein,  resouroe  use.  i’oorlv  desipned  seqiienoes  oan.  lor 
example,  result  in  overkippinp  requirements  liir  soaroe  resouroes  t hat  are  underut il 
ized  ;it  other  times  The  output  ol'the  RUM  will  alert  the  planner  to  suoh  oiroum 
stanoes.  At  this  stapio  he  should  oonoentrate  on  oonstruotmp  a sequenoe  that  is 
I list  ruot  lonal  I V elii-ot  i ve. 

In  oourses  where  resouroes  are  insullioient  to  aooommodate  all  students  simul- 
taneouslv . instruotors  oommonlv  sohedule  smaller  proups  ol  studeiits  throuph  alter- 
native sei|uenoi“s  ol' instruotional  aotivilies  that  penerale  demands  lor  the  soaroe 
resouroe  at  dillerent  times,  thus  preventinp  hottleiieoks  These  alternative  se- 
quenoes  oan  he  simulated  ex|)lioitlv  in  M()|)|.\.  usmp  one  oT  the  di versilioat ion 
ofitions  For  example,  a .sequenoi-  inipht  he. 

I Study  task  prooedures 

l!  I’erliirm  task 

.'I  Studv  task  prooedures 

vvhi'te  one  proup  oT  students  poos  throuph  aotivities  1 and  J.  skippmp  .'k  and  the 
othiu  poe'  throuph  aotivities  and  d.  skippmp  1 This  is  "oonteiit  diversilioat ion.  ' 
de-i  idled  III  .See  \ I R L'  /Mlernative  seipienoes  oan  also  h<-  simulated  im|ilioitlv  In 
oh.irav  leri/mp  resouroes  as  desorihed  m Sei  l\.A 

I hi  • u in.il  w< *r  k in  t hi'  .him  n*  n-jHti li*ii  m < iillwi  I • 
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ASSKIN  SI  H.IKIT  MATTKR  TYl'KS  K)  OHJKCTl'  KS  II C 

NV\1.  one  or  moti’  tvpi’s  ol  suhjivt  iiiattor  aiv  assij^iicci  to  oacli  objorlivo;  rocall 
tl\at  tlu'  ri  as>ians  iho  same  molhoil  to  (.'vorv  ohjoctivo  \villi  the  same 

>ul)jirt  t>|)o.  iHoiK-e  obji'ctives  that  will  bo  tauj^bt  cliilbrontly  should  bo  assiKtiod 
dilibront  sid)joot  mattor  typos.)  This  loatuio  has  two  purposes.  First,  it  relievos  tlu' 
user  ol'havin;^  to  specily  teaching  method  separately  I'oi'  every  objeetive;  rather,  he 
specilies  teaehiiu;  method  only  (or  each  subjr'ct  matter  t\pe.  .Second,  the  subject 
mattei-  types  relate  to  resource  use  and  teacbint;  metbod  and  provide  Kuidance  in 
tiesiyninj^  a course  from  basic  principles.  The.se  implications  are  traced  through  in 
considerable  detail  in  the  remainder  ol'tbis  report. 

ir.MODl.X  is  bein^  u.sed  to  simulate  an  e.xi.stinu  course  or  one  that  has  been 
planned  in  detail,  subject  mattei'  types  should  be  assigned  primarily  with  the  aim 
ot  liicilitatina  simulation.  This  process  is  illustrated  b\  e.xample  in  Sec.  II. t’., 5. 

The  .\U)l)lA  subject  matter  types  are  listed  in  Table  I'.  .Note  that  a primars 
distinction  is  between  subject  matter  that  doi's  and  does  not  require  students  to  use 
"special  resources."  Kxamples  ol'special  resourci's  ari‘  speciall\  equipped  laborato 
t ies  or  worksho|)s,  trainers,  simulators,  and  actual  pieces  ot  equipment.  Instructors, 
classrooms,  media,  workbooks,  auditoriums,  and  learning  centers  are  no!  special 
resources. 

Table  2 

MODIA  SuBjKcr  MArrKR  Tveiis 

Doso'ipl  ion 

1 Kasy  facts  and  concepts 

2 Difficult  facts  and  concepts 

Simple  classroom  skills  ( “selecU*d  response  ) 

I Simple  classroom  skills  (“constructed  response*’) 

Fy  ('omplex  classroom  skills  (“selected  rt*sponse’’) 

Pt  Complex  classroom  skills  ( “constructed  responst'  ) 

7 Team  .skills  with  special  re.sources 

> Individual  skills  with  special  rc'.sources  ( “proiluct  only  ) 

p Individual  skills  with  special  resources  (“proct'ss  onl\  '*) 

lU  Individual  skills  with  sj)»>cial  rt>.st)urces  ( “product  and  process”) 


Type.s  1 and  2 ll.C.l 

These  subject  mattiu'  types  include  ("acts,  concepts,  aiui  principles  to  be  known 
or  understood.  Students  are  not  learning;  skills  and  can  master  the  object  i\e  w it  bout 
, . manipulating  or  perlorminq.  Students  are  not  required  to  use  sptvial  equipment  oi 

V to  perliirm  in  special  (acilities. 

Statenu'iits  ol"  ohji-ct ives  dinived  durinq  ISl)  alwa\s  requiie  student  ptatoi 
mance  to  dimionstrate  mastery  llowi'ver,  this  does  not  precliule  such  an  objective 
I Irom  beinq  a t vpe  1 or  2 ohji'Ct  ive,  since  it  is  t be  /eo nil  iiq.  not  t be  l/ellloll.^/l  o 

/ion  o/Tii(i.s/erv.  that  quides  classilicat ion.  The  bulk  ol'coqnitive  le.irninq.  lor  e\,im 
pie.  proceeus  eovert ly  and  is  not  immediately  manilested  b\  observable  bebav  loi 
I 'I'v  pe  I dilb'i's  I'rom  type  2 only  in  relative  dillieultv 
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Examples:  ('iivfii  ei^hl  selected  statements,  ideiUily  inCofmatiun  as  clas- 
sified, uncla.ssilied,  or  of  possible  intelliKence  value. 

Identify  the  .-XI-M-O,  B,  Al,M-4/C,  AIM-7,  and  A(J.M-(i5  mi.ssiles.  I'l'he  student 
does  not  have  to  work  with  the  mi.ssiles  to  recognize  them.i 

Describe  the  removal'  installation  procedures  ol'the  F-lK  nose  nun  system. 
(The  student  can  describe  the  procedure  without  beinn  able  to  perform  it.) 

II. C. 2 Types  ;j-6 

These  subject  matter  types  include  skills  that  can  be  leai  ned  and  performed  in 
a conventional  classroom.  Students  are  not  required  to  use  special  equipment  or  to 
perform  in  special  facilities  but  they  are  learninn  skills. 

Example:  Given  five  electronically  related  equations,  solve  at  least  four 
for  any  unknown  value. 

II.C.2.a  Types  3 and  4 

The.se  are  fairly  simple  classroom  skills  such  as  pronouncing  or  spelling  unfamil- 
iar words,  making  simple  calculations,  plotting  points  on  a graph,  drawing  symbols, 
and  reading  numerical  tables.''  They  can  be  taught  through  fairly  routine,  repeti- 
tive, or  automatic  drill  and  do  not  require  the  student  to  interrelate  several  steps 
or  concepts. 

Example:  Draw  the  schematic  symbols  for  a fixed,  tapped,  and  variable 
resistor. 

Type  3 is  distinguished  from  type  4 on  the  basis  of  the  way  in  which  a student's 
ability  to  perform  the  skill  can  be  evaluated  or  diagnosed.  A student's  mastery  of 
cla.ssrootn  skills  can  be  assessed  by  having  him  make  either  "selected  responses"  or 
"constructed  responses.” 

A selected  respon.se  is  a response  that  the  student  selects  in  some  way  from  a 
set  of  possible  responses  that  have  already  been  prepared.  Examples  are  questions 
with  multiple-choice  or  true-false  answers  and  questions  asking  a trainee  to  match 
pairs  of  related  phrases.  In  contrast  to  selected  response,  a constructed  response  is 
one  that  the  student  must  produce  or  construct  himself.  Examples  are  written  or 
typed  answers,  drawings,  and  spoken  words  or  phrases. 

.Many  instructional  designers  prefer  that  student  resfjonses  be  selected  rather 
than  constructed,  because  selected  responses  are  more  quickly  checked  and  checking 
requires  little  or  noJudgment.  However,  it  is  impractical  to  try  to  determine  student 
mastery  of  .some  skills  by  calling  for  .selected  responses.  Many  psychomotor  skills  fall 
into  this  category. 

MODI  A distinguishes  between  .selected  and  constructed  respon.ses  becau.se  in 
general  only  humans  can  feasibly  judge  the  adequacy  of  a constructed  respon.se. 
Teaching  machines  or  computers  are  not  useful  as  "teaching  agents”  where  such 
judgment  is  required. 


^ Such  skills  an*  ili.scussed  in  I)<*()artm(*nt  oClhr  Air  Force  i|‘)7.’li.  \'ol  |\’.  |>p  ;M  throunl)  A IT> 
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T\  |)f  .'{  skills  iK-rmil  si'lci.tfii  response.  1‘ut  simple  skills  that  cciti  be  assessed  by 
seleeteil  response  in  this  eateftotv  whether  or  not  they  ;ue  regularly  so  assessed. 

I'.xuinph':  (liviMi  live  eleetmnieally  relaterl  ec|uat ions,  solve  at  least  fiuir 
lor  any  unknown  value  I'l’his  is  the  same  I'xample  niven  on  p.20.'riie 
trainee  s skill  van  be  asse.s.sed  by  ha\  iny  him  .seleet  answers  Iroin  amon^ 
>ever;d  possible  answius.i 

T\  pe  1 skills  rei.|uirt‘  eonstrueted  response. 

Example:  Draw  the  sehematie  symbols  ll)r  a fixed,  ttipped,  and  variable 
resistor.  (This  is  the  seeond  example  niven  on  p.  20.) 

I'y  |X‘s  ;1  an<l  b 

riu'se  are  fairly  complex  cla.ssroom  skills  that  require  the  student  to  interrelate 
si‘\  eral  steps,  concepts,  or  skills.  They  correspond  to  rule  using  and  problem  solving.'' 

EjXample:  On  ;i  basic  map  of  the  United  States,  depict  the  weather  situa- 
tion yesterday  at  MOO  by  drtiwing  isotluu  ins  lor  every  10  degrees,  shtiding 
aretis  ol  precipitation  (indicate  rain  or  snow),  and  indiciiting  cold,  warm, 
stationary,  and  occluded  fronts  in  standard  symbols. 

Tv|)e  5 skills  pm'init  selectt'd  response. 

Example:  Given  a formula  and  ;m  oscilloscope  representation  of  a carrier 
modulated  wavelbrm  showing  K maximum  and  K minimum,  compute  the 
percent  of  amplitude  moduhition.  (This  skill  can  be  evaluated  by  asking  the 
student  to  choose  the  percentage  from  a set  of  percentages.! 

Typi-  B skills  require  constructed  response. 

Example:  On  a btisic  map  of  the  United  States,  depict  the  weather  situa- 
tion yesterdtiy  at  1400  by  drawing  i.sot berms  litr  every  10  degrees,  shading 
areas  of  precipitation  (indicitte  rain  or  snowl,  and  indictiting  cold,  warm, 
st;ition;try.  and  occluded  fronts  in  sttmdard  symbols.  (The  trainee's  ability 
to  identifv  features  on  a weather  map  c:m  be  assessed  by  selected  response, 
but  his  ability  to  diiiw  a weather  ma|)  cannot.! 


ll.C.2.b 


Type  7 

'I'ype  7 is  a team  (or  interactive!  skill  requiring  students  to  use  special  resources 

Example:  .As  a load  te;un  numiher.  inspect,  preiiare,  install,  functional 
check,  hon'sight.  and  remove  the  gun  pod  on  the  l/l’-ll  traiiu'r  lAVV  TO 
IF-4U-2-1K  and  TO  1 F-4('-;i;M-2. 

An  important  leature  ofa  team  skill  is  that  it  prescribes  the  si/e  of  the  perform- 
ing group  .A  skill  that  is  commonly  taught  in  an  interactive  group  primarily  for 
convenience  or  to  im|)rove  the  eliectiveness  of  instruction  should  not  be  classified  as 

S.q-  I )r|».it I mrnt  of  tho  Air  Koruu  i UCM'.  Vol  l\ . pp  .i  lo.  IP 


an  intfiactivf  skill.  On/v  tliosn  skills  that  afc  normally  pcrliirmcd  in  an  interactive 
!^rou|)  or  team  on  f/ie  /on  should  he  so  designated. 

ll.C.  I Types  8-10 

These  aie  individual  skills  recjuiriny'  students  to  use  special  resources. 

/•’.V(ini/)/('.s.'  (liven  a 1 • a press  camera,  an  expo>ure  meter  and  lilm.  the 
stiuleiit  will  take  live  photographs,  fiuir  ol'which  show  |)roper  exposuri*  and 
acceptable  composit ion. 

I )isassemhle  and  ti.s.semhle  the  .\Ihl.\I  automatic  ttu'i  l.WV  TO  11\V1-1l!-1- 

.Vo/e:  Frepuently  classrooms  are  lurnished  or  e(iui[)f)ed  uith  s[)ecial  re.sources 
(lir  trainini;  in  particular  skills.  Foi'  example,  classrooms  fiir  teachintt  typing;  usually 
contain  typewriters:  cla.ssrooms  li>r  teachini:;  maintenance  oi'small  equipment  are 
ollen  lurnished  with  workhenches.  equipment  to  he  maintained,  and  test  equipment 
Ohjectives  requiring  student  peiTormance  in  such  classrooms  as  the.se  are  subject 
matter  type  S,  9.  or  10.  unless  the  student  would  normally  have  access  to  similar 
I'urnishimts  or  equipment  outside  ol'chiss  hours  and  away  I'rom  the  school  pri-mi.st-s 
For  example,  students  li'arnint;  to  use  the  slide  rule  mipdit  he  expected  to  have  their 
own  slide  rules.  1C  such  is  the  case,  an  objective  could  he  ty|)e  .1. 

Skills  in  suhjcct  /natter  ty(>e.s  8-)()ca/)  b(>  put  i/i  one  oi  lit  ret'  classt's:  only  process 
is  importtint.  only  product  is  important,  or  both  process  ;md  product  are  import;mt 
Il'only  process  is  importiint.  student  skill  must  be  asst'ssed  during  the  perl'ormance 
lor  by  observation  of';i  recordintJ  ol'the  perl'ormance i.  Il'only  jtioduct  is  important, 
student  skill  can  be  as.sessed  I'rom  the  product  alone,  and  monitors  or  recorders  may 
not  l>e  needed  during;  the  perfitrmance.  If  both  process  and  product  ;ire  important, 
assessment  may  he  made  on  the  basis  ol'tbe  product  alone  or  the  total  peri'ormtince 
or  tlie  process  tilone. 

In  jieneral.  process  is  important  if  any  ol'the  Ibllowinti  criteria  is  satislied: 

• The  only  objective  ol'the  perli/rmance  is  the  process  of  perliirmance. 

• The  student  must  follow  special  procedures  to  avoid  harming;  himself, 
others,  or  the  liicilities  or  equipment  (.safety  precautionst. 

• The  student  c;in  ex()erience  undesirtihle  emotional  retictions  during  the 
performance,  such  ;is  fe;ir,  im|)atience.  or  anxiety. 

• The  sequence  of  steps  in  the  perlin  tnance  is  importiint  in  it.self,  as  wbi'it 
a particuliir  niiiintenance  procedure  has  been  specified  by  rettuliition. 


1 1. ('.4. a Type  8 

These  are  individual  skills  in  which  only  the  product  of  perliirmiince  is  imiior- 
tiint.  If  th('  process  of  perforniiince  is  not  importiint.  then  only  the  product  is  impor- 
tant. 


!l 
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Exiiinply:  (liven  a 4 ■ 5 press  camera,  iin  exposure  meter  and  lilm,  take 
live  phototjraphs,  liiur  ol'which  show  proper  exposure  iind  iicce|)lahle  com- 
positimi.  iThis  is  the  first  exiinqile  iihove.) 


2.i 


T\  |H“  !t 

Thi'M'  arc  ituli\  iciual  skills  in  whidi  mih  the  ptoa’ss  of  pcrliji  inance  is  impor- 
tant 

Example:  Inspect  percussion  and  eU-ctrically  |)rimed  atiimunition  lAW 
TO  1 lAi;i-l(l-7  and  llAld-1-7.  iThe  trainee  must  he  able  to  l()llovv  the 
procedures  specilied  in  the  TO.i 


Type  10 

These  are  individual  skills  in  which  bulk  the  product  and  the  |)rocess  ol'perlin- 
mance  are  important. 

F.xuinpb':  Disassiunhle  and  assemble  the  MhlAl  automatic  ^un  lAW  TO 
1 l\Vl-12-4-.'12.  (This  is  the  second  example  on  p.‘22.  Ihocess  is  important 
hecausi’  ok  the  need  to  conl()rm  to  the  procedure  specified  in  the  TO  and 
because  oCthe  need  to  observe  safety  pri'cautions.t 

Steps  in  Assifjninu  Subject  Matter  Types 

First  the  assignment  ot'suhject  matterty|)es  will  he  illustrated  litr  a course  heinp 
designed  from  basic  principles,  then  to  simulate  an  existing  course. 

To  clarify  the  assignment  ot'suhject  matter  types  to  ohji'ctives  the  types  will  Ih> 
discussed  from  the  more  p'eneral  level  ofcatep:orizat  ion  to  the  more  specific.  The  first 
comprisi-s  ti)ur  broad  cnte^mrizations: 

Types  1 and  2:  Facts  and  concepts. 

Types  .1  - h : Classroom  skills. 

Type  7:  'l’e;»m  skills  requiring  the  student  to  use  special  re.sources. 
Ty|)es  S - 10:  Individual  skills  requiriiif,^  the  student  to  u.se  special 
resources. 

Till'  I'sstmtial  criterion  for  deciding'  which  of  thi-se  foui'  groups  should  he  assigned 
to  each  objective  is.  What  iniisl  the  student  do  to  ittasler  tliis  objective-’.’ 

Note  that  the  categories  iri|)ly  the  use  lor  iion-usei  of  s|H-cial  training  resources 
and  thus  the  concri-teness  of  the  learn  iti^  expi-rii-nce.  This  is  why  it  is  important  that 
the  jissi^nment  made  here  reflect  the  ultimate-  course  ohje-ctives;  in  particular,  all 
items  desittnati-d  in  the  Sp»-cialty  Training  Standard  as  only  suhjt-ct  knowk-dpe-  or 
only  task  knowledge-  can  ht-  classi(ie-d  as  ts  pe-  1 or  2.  For  example-,  the-  eehje-ctive-s  e)f 
Teihle-  1 weeulei  he-  classifieei  as  leelleews: 

Type-s  1 and  2:  1,  2,  2,  1,  15,  Hi,  17,  10,  20,  21 

I’cpe-s  2 - (i:  5,  7,  M.  0,  10 

Type-  7.  (>,  II,  12,  12.  11,  IS  i;ill  pe-rfeerme-el  in  te-;ims  eif  t wet) 

Type-s  S - 10;  neene- 

Me>re-  them  etne-  e)f  the-  le»ur  hretael  c;ite-ite>rie-s  liste-el  aheive-  m;iy  he-  ;ippre)pi  i;ite-  feu 
a single  eihje-ctive-  ifse-ve-red  dille-re-nt  me-theeeis  will  he-  use-el  in  te-achinp  it  This  eefle-n 
h;ippe-ns  whe-n  :i  skill  is  tiiup'ht.  he-cause-  the-re-  are-  eilmeest  ;il\v;iys  spe-ci;il  liicts  einel 
ce)lice-pls  the-  trainee-  must  le-arn  tei  lu-lp  him  pe-rleirtn  the-  skill  Feir  e-x;imple-.  he-  must 
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know  tho  nonuMK'Intiiri'  applicalilo  to  tlio  otini|)tiu'iit  !u‘  is  to  i hoi  k out  holoro  he  l an 
follow  till*  proci'iiurt*  p rose  ti  hod  in  tin*  TO.  Iftlu*  ohjoitiios  have  hoon  dovolopod  a> 
part  ol'lSI),  the  knowlodyo  that  su|)|)orts  tho  skill  hoinp  tanpht  has  prohahls  alroadi 
hoon  idontiliod  as  a soparato  ohjootivo.  Il'this  is  tho  oaso,  assii;n  >uhioit  mattor  t\ pcs 
.'Mi,  7,  or  H-IO  to  tho  objoctivo  as  ap|)ropriato.  riio  soparato  knowlod^o  ohjeotivo 
insuros  that  tho  plan  will  includo  inslruotion  in  tho  ro()iiirod  suppoitin^;  knowlodpo, 
and  tho  lii^hor  oato^ory  of  subjoct  mattor  insuros  that  tho  (dan  will  indudo  what- 
ovor  spodal  rosoiiroos  art*  noodod  to  toadi  tho  skill. 

If  dilforont  ohjootivos  toachiiiK  facts  and  concopts  should  ho  taught  diflorontly, 
dillorontialo  subjoct  mattor  typos  1 and  2 by  difficulty  or  on  any  othi“r  basis  that 
should  ho  rolloctod  in  toaching  mothod.  Anothor  (lossihlo  basis  liir  distinction  would 
ho  to  soparato  thoso  objoctivos  doaling  (irimarily  with  facts  (nomonclaturo,  location 
of  (larts  of  oquipmont.  procoduros  in  routine  maintonanci'i  from  thoso  doalinp'  with 
conco[)ts  or  principles  that  roquiro  tho  trainoo  to  rolato  several  facts  (tho  whys  and 
whoroforos  of  oquipmont  operation).  Other  bases  on  which  to  make  tho  distinction 
could  bo  a requironiont  for  unusually  hi(j;h  [lorformanco  in  a basic  skill,  such  as 
roadiiif;;  a need  to  omphasixo  particularly  impiortant  to[)ics,  such  as  safety  (iracticos; 
or  a need  to  teach  transitory  to|)ics.  such  as  tho  way  tho  class  will  ho  conducted, 
diflorontly  from  tho  teaching  of  more  stable  topics.  If  dilforont  objoctivos  toachinp' 
facts  and  concepts  will  bo  taujtht  tho  same  way,  classify  all  such  objoctivos  as  either 
ty[)o  1 or  typo  2. 

If  desired,  distinguish  botwoon  simple  and  complo.x  classroom  skills  (subject 
mattor  typos  ,'3-6i.  Unlike  typos  1 and  2 objoctivos,  typos  .'{-(i  objectives  should  ho 
cla.ssifiod  as  simple  or  complex,  because  guidance  in  training  method  can  bo  more 
closely  keyed  to  t his  distinct  ion.  As  boforo.  however,  any  desired  basis  may  bo  chosen 
for  distinguishing  between  typos  .'3  and  4 and  tyjios  5 and  (3  objoctivos  or  no  dis- 
tinction at  all  may  be  made. 

Finally,  distinguish  objectives  on  the  basis  of  the  ty|)e  of  student  ros|X)nso  re- 
quired; that  is,  distinguish  between  types  .'3  and  4 and  ty|x>s  F>  and  (3  on  the  basis  of 
whether  mastery  may  he  assessed  by  selected  response,  and  among  S,  9,  and  10  on 
the  basis  of  whether  the  product  only,  the  process  only,  or  both  tho  (irocoss  and 
product  of  student  performance  are  important.  Allowing  the  statement  of  the  crite- 
rion objective  to  dictate  these  choices  automatically  may  unduly  restrict  tho  choice 
of  teaching  agent,  as  discussed  in  Sec  l\’.I).;3.e. 

A final  assignment  of  subject  matter  ty|)es  to  the  example  of  Table  1 is  illus- 
trated in  Table  .'3, 

II. C. 6 Combining  Objectives 

Recall  that  the  list  of  objectives  for  entry  into  the  U1  should  he  as  concise  as 
possible.  (See  discussion  in  Sec.  II. A.)  Adjacent  objectives  concerning  the  same  to|)ic 
that  have  the  same  subject  matter  ty|)o  may  be  combined  to  reduce  tbo  amount  of 
input  roquiivd.  In  tho  oxam()lo  of  Table  1,  tbe  second  set  of  SKR\'13()UT  objoctivos 
might  bo  combined,  for  example,  f'urther,  adjacent  objectives  concerning  tho  same 
topic  may  bo  combined,  wbother  or  not  tho  subject  matter  ty[)os  are  tho  same,  since 
more  than  one  subject  mattor  type  may  be  enti'rod  for  each  objective.  Tints  all  tbroo 
TKSTP3QP  objectives  could  bo  combined.  Do  not  combine  objoctivos.  bowovor,  if  a 
,so|)arate  training  activity  might  bo  inserted  botwoon  them.  For  oxani()lo,  if  tbo 
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Table  2 

KxA.MI'I.K  ok  AssICNINO  SuB.IKCT  MaITKK  TyKKS  to  Ob.)K(T1VKS 


.Sufiject 

Subject 

Miilli'r 

\.;nrcKalc(i  Mailer 

OI)U*rti\i- 

(’eide 

lyp'' 

Objective  Type 

I. 

C«ivt*n  ;i  h>l  of  applirablr  Ir.st  rquipnu’nt  , 

I'K.SIKyl-l 

I 

TK-STKyP  1 

malrh  tiu*  fuiu-lum  with  llu*  rcjuiptrH'nl . 

2 

•J 

a list  t>f  tt'si  i“(|uipmt’tit , tfu* 

TK.srKyi-i; 

1 

(fsl  »‘<}uipmt‘nf  that  is  maifitaincd  by 
oiuam/al  lonal  intrrnn'dialr  niainlfnatua*. 

liivftt  a \\>l  of  malfunrl to 

TK.srKiii’:! 

2 

\aruui.s  puTo.s  ol  irsi  ^•(^ulp^^«•tU , matcli 
ihf  malfum-tion  to  thr  appr»)pnat(-  piotv 
of  i<*sl  r(jui()m<*rit. 

y 

1. 

I'livcn  TO  ;i  1 1 ‘irUNr*  '2.  sdi'ci  the  purpoM- 

ruN.-.rHAH  I 

'2 

IHNTiniAH  2 

and  trrhmcal  clKiractrn.slu'  <>f  ♦•arh  major 
unit  m ih«*  AN  I’KN  o. 

G 

C»iv«'n  a sclu'malu’  «iiajiram  of  th»‘  [>o\vt*r 

IKNTSCHK.M  1 

D 

(iistnl)if  • -n  ami  ronlja)!  <'irruits.  traia- 
t ln‘  AC  I hron^th  t hr  amt. 

y 

♦». 

I’sinii  TO  iilK  l-2rUN“i  dli.  prrform  roulinr.s 

SKHVHOl'  11 

7 

SKKVHOL’Tl  7 

1.1  ,iml  l.-J 

7 

Itivrn  a sclu*ma!ic  dia^ratti  of  ihr  I'alnnrt 

IHNTSCIIKM-’ 

D 

rUNaSrilKM  (1 

powrr  Mippl>.  si-h‘ct  tin-  output  voltaj^rs. 

tiive-n  a M’lti-malu-  diagram,  analy/r  thr 

ihn:.sciikm:i 

G 1 

7/r/^ tran.smDN'f. 

(li\rn  a si’hi'matii'  diagram,  analy/r  tIu* 

I'HNT.SrilKM  1 

ii 

t *•  1 1 07  l'KN-.*>  tran>mittrr  i-onliol  unit. 

ID. 

tiurn  a si'hrm.itu'  di.iviram.  anal\/r  (hr 

lUN'.T.SCiiKMr. 

r. 

Ml)  - 1 7 1 1' 1{  N o tmui  Vila  tor. 

j 

1 1. 

I'siny  ro  d 1 1{  rdl'HN''  .hi  and  ‘•upph  nirnlal 

M-;|{  VKDl  T J.I 

7 ' 

SKHVlUHTll  7 

information,  pi-rform  M-rvinm:  rouiiiu-  J.  1. 

I'i. 

I'Mtin  '!'( ) d 1 K 1 -dl  UNd  dti  and  Mipplrmrnlifil 

.sKKVum  r2.'j 

i.'i. 

information,  perform  serMciiu:  routine  2.2, 
I’siny  I'O  d 1 K 1 -'JI  K N .*’  .>«■>.  pertorm  .sv*rvinin;  ' 

J 

1 SKKV1UHT2,  1 

7 

V 

roiit ine  1 . 

1 1. 

TO  d I H I -lirii  N'd  do.  perform  serviemu 

•SKH  VIUH  Tll.T 

7 

routine  2.7. 

) 

: 

Without  refv'retu’e  to  the  ’i’eehni»Ml  Order, 

THSIIl-HIN  1 

1 ' 

rBSlll’lUN  1 

svdeel  the  (>i^ht  types  of  resource  material, 
found  in  the  Id'chnical  Ordv'r.  that  cati  he 
u.st'd  in  troubleshooting. 

!tl. 

(ijven  a troubleshooting’  situation,  select  tlie 

rH.SlIl'IilN'l 

1 

N 

basic  measurement  principles  that  would 
best  locate  the  malfunction. 

IT. 

(tiven  a hypothetical  t roulih'shoo!  inj:  situation. 

THSlll’KIVl 

2 

designate  the  basic  troubleshootin^i  pnnciph’ 
that  would  locate  the  malfunction. 

1.". 

Pr<»vided  with  .in  ino{ierative  .\.\  ru.\  .'>  in  .i 

ih.-hhkn:. 

7 

riisiu'KN:.  7 

shop  .situation.  isol.Jte  and  rl•|)alr  selected 
malfunctions  usinu  svstenis  trouble-shooting 
tech  nujues. 

ID. 

(liven  AKM  ”.‘i  s.  idrntifv  the  r«*sponsibilit les 

i 

. ' ^ 

ii.iniK  1 

of  mamten.ince  persemnel.  .is  lhe\  pert.iin 
to  fliiihl  check. 

liD. 

(»i\en  ,\KM  .v.d.s.  id»-iltlf\  the  five  1 \ pes 

I'l.  ICIIK-J 

1 

of  flivtht  e-heck. 

ji. 

I mmu  I'D  :iiH  1 jriiN:.  1 1.  111.'  MV 

INS  r \i.i. 

1 

iNsru.i.  1 

steps  ri-e|uireei  to  insl.ill  .in  AN  I'KN 

L 
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trainoi'  imist  domonstrata  mastiav  of  oacli  SKli\()l'l  laoecduio  in  turn,  lhc\ 
should  not  ho  oomhinod.  Othor  possible  eoinhinalions  of  ohjeelives  are  illustrated 
Table  d. 

Simulatinti  an  Kxistint;  Course 

Table  I lists  the  codes  of  Table  1 toKetber  with  activities  Upii//es.  homework,  .5 

performance  checks!  that  mi^ht  take  place  at  the  end  of  the  day  in  an  exi>tinp  J 

lock-step  c(Hirse.  'I'he  table  akso  shows  an  assignment  of  subject  matter  types  to  i 

I simulate  this  course  and  a suuKested  combination  of  objectives  to  simplify  in|)Ut  3 


Table  4 


Asskjning  Sub.ik(’t  Ma'ithr  Types  to  Simui.atk  an  Existing  Lock-step  Cockse 


Ohjcoi  ivt* 

C'tjde 

Tciichin^*  Method 

Sul)ji‘ct 
Mat  ter 
V\ pe 

Auureu'ated 

Oi)iective 

SuGu’Ct 

.Matter 

Type 

1 

TKSTKQPl 

Discussion  Dt*monslraiion 

2 

Day  1 

2 

2 

TK.STKQP2 

Discussion  Demonstration 

2 

(i 

:i 

■['ESTF.gPS 

Discussion  Demonstration 

2 

1 

i 

LK\.')C'1I.\KI 

Discussion  Demonstration 

2 

1 

r> 

LRN’.7SC'1IKM1 

Demonstration  Ferlormance 

G 

Quiz 

1 

Homework 

1 J 

(i 

SKRVKOlTt 

On-eejuipment  Performance 

7 > 

1 Uay  2 

7 

7 

UKN'>S('HEM2 

Demonstration  d^erformance 

f> 

(i 

H 

LR.NTrSClIKM.J 

Oemonstialion/Pcrl'oimanci’ 

1 

9 

L’RN'aSCllKMl 

Demonstrat ion  Performance 

() 

1 

10 

URN.')SCHKMr> 

Demonst ration  Performance 

() 

Quiz 

1 

Homework 

1 Z 

1 1 

SERVR<)rT2.1 

On-eejuipment  Performance 

7 

Dtiy  ,? 

7 

t2 

SKRVROrT2,2 

On  equipment  Pi'rformancc* 

7 

9 

t.'J 

HKRVROUT2.1 

On*e(|uipment  Performance 

1 1 

SKRVROrT2.7 

On  etiuipment  Performance 

7 

Pro^tress  Check 

9 ) 

1.') 

TUSllPRlNl 

Discussion  Demonstration 

2 

D;ty  1 

2 

in 

TBS1IPRIN2 

I)i.sc'u.s.si()n;l)»“mon.slration 

2 1 

17 

TB.S11PRIN3 

Discussion  Demonst  ration 

•) 

> 

9 

IS 

tBSlICRNo 

On  e(juipment  Performance 

■ 1 

Progress  Check 

9 ) 

t9 

Kl.TCIIKl 

Discussion  Demonstration 

2 t 

Day  ") 

•> 

20 

Ki,TCHK2 

Di.scu.ssion  Dcmon.sl ration 

2 1 

21 

instai.i. 

Discussion  Demonstration 

2 1 

HI 


III.  PLACEMENT  OF  TES'I'S 


SiiK’f  tests  aiul  objectives  are  sodosely  related,  it  is  I'reiiuentlv  helpiiil  in  speedy  ■ 
itip  the  objectives  ol'il  coiir.se  to  decide  bow  student  mastery  of  the  objectives  v\dl 
be  tested.  In  Ijict,  ISI)  encourages  the  plantu-i'  to  specify  test  content  when  he 
specifies  cotirse  conteid.  As  .soon  as  objectives  haw  beiui  .sequenced,  tests  ca".  iu- 
entered  in  the  sequetice. 

It'tlie  content  of'the  course  is  known  in  only  a rouy;h  way . it  is  difficult  to  make 
widl-iidlirmed  decisions  about  the  placement  of  tests,  and  they  should  probably  be 
omitted.  If  topics  have  been  well-defined  and  seiiuimced,  however,  points  at  which 
tests  will  be  inserted  can  be  chosen.  Tests  can  ;dli.‘ct  the  course  design  and  the 
ri'sources.  including' course  time,  required  fi)r  the  ti'sts  themselvics.  This  is  particu- 
larly itnportaiit  for  |)erli)ntiancv  '.•  sis  that  require  students  to  u.si-  special.  perba|)s 
costly  resources  and  to  be  observed  by  one  or  more  skilled  raters. 

Ti'sts  can  al.-o  tillect  the  way  students  progress  through  the  course,  causing  .some 
students  to  be  diminated  from  the  course,  others  to  "recycle"  through  precedint; 
course  material  twashhackf  others  to  take  special  remedial  instruction,  and  still 
others  to  skip  some  subsequent  material  (proficiency  advancei.  Tests  provide  an 
administrative  tool  fiir  tidjusting  instructional  resources  to  student  needs  and  abili- 
ties; hence,  this  type  of  test  is  of  particular  importance  in  .\l()l)l.\  This  section 
di.scusses  considerations  about  the  placement  and  description  oftestsand  test-relat- 
ed activities.  Fipmre  5 shows  the  relation  of  tlie  decisions  ('escribed  here  to  the 
overall  decisiim  process. 


Ill.A  TKSTS  AS  FLOW  RKGULATORS 

Tests  that  affect  the  way  students  propress  throuph  the  course  can  have  sfionp 
efli’cts  on  course  structure  and  resource  |•(‘quirements.  This  is  particularly  true  of 
tests  piven  at  the  end  of  a major  sect  ion  oft  be  cours(‘  such  as  a block.  In  fiict,  studimts 
lfe(pienl  ly  pass  from  one  administrative  division  of'the  course  to  another  when  they 
pass  an  end-of-block  test.  SoimPimes  important  tests  are  inseiled  within  a block, 
particularly  if  it  is  a loop  one  with  dillicult  subject  matt(‘r. 

Tests  over  smaller  sect  ions  of  course  cont(‘nt  can  aksoallirt  student  propress  Foi' 
example,  a student  may  be  re(iuired  to  repeat  the  instruction  durinp  the  repular 
traininp  day  if  he  tiiils  a criterion  check.  This  causes  him  to  fiill  behind  his  class- 
mates and  to  take  more  of'the  inst  ructoi's  time  and  attemtion  and  more  of  of  her 
instructional  resources,  such  as  classroom  space  or  traininp  e(|uipment.  Similarly, 
anot her  student  who  is  allowed  to  ski|>  sect  ions  of'the  course  on  I he  basis  of  bis  test 
perfiii'inance  takes  fi’wer  instructional  resources  than  the  averape 

An  intermediafe  situat  ion  can  arise  t bat  is  of  marpinal  importance  tiir  plannmp 
namely,  when  a student  who  performs  poorly  on  a test  is  piven  remedial  insfruc- 
t ion  outside  of Cla.ss  hours  or  tiir  home  st  udy.  Such  assipninelifs  have  no  direct  etlirt 
on  the  student's  propress  Ihrouph  repular  inslriiclion.  alfhoiiph  they  impose  an 
additional  burden  on  bis  out -of  class  time  and  may  increase  (he  load  on  the  instrtic 
lor  and  inst  ruci  ional  facilities.  Since  out -of  idass  remedial  msiruction  is  already 
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Hg.  5 — Relation  of  decisions  described  in  Secs.  Ill  and  IV 
to  overall  decision  process 


included  in  the  regular  out-of-class  duties  of  an  instructor,  however,  it  should  not 
be  included  in  MODIA. 


TKSTS  AS  TEACHING  DEVICES 

Tests  can  be  an  integral  part  of  the  instruction.  By  determining  whether  a 
student  has  mastered  the  subject,  they  can  pertnit  or  block  his  furthi'r  progress,  as 
discussed  above.  They  can  also  reinforce  preceding  instruction  by  causing  the  stu- 
dent to  review  it  in  preparation  (<)r  the  test.  And  they  can  be  usi-d  as  diagnostic  tools 
to  determine  horv  much  the  student  alretidy  knows  about  the  subject,  what  his 
aptitudes  are,  or  in  what  particulars  the  instruction  is  or  is  not  meeting  student 
needs.  Information  from  diagnostic  tests  ([ire-tests'  is  u.sed  in  placing  students  in 
courses  as  well  as  in  tailoring  instruction  to  the  needs  of  indiv  idual  students 

Fre(]uent  testing  can  be  particularly  hel|)l'ul  for  the  stiuhmt  who  is  poorly  moti 
voted  to  learn  the  subject.  However,  too  fre(|uent  testing  can  slow  down  the  lOstruc 
tion  and  lead  to  boredom  with  test  taking  There  is  a point  .n  which  the  fre(|uenc\ 
of  testing  is  optimum,  but  to  determine  precisely  whe-e  it  i.>  rei|uires  intimate 
fiimilarity  with  the  subject  matter  and  student  [lofuil.ilion 


lll.B 


me  TKSTS  IN  MODIA 


IIU.ILU 


;i() 


Al'tcf  he  has  cntt'ivii  suhjcft  rnaUcr  liu'  the  Iraitiinf^  ohjcil ivc.s.  ihc  user 

f idrntilics  ti'sls  that  tf^ulatc  student  pfo^^ress  tlitiiut;h  the  eoufse  All  tests  whose 

^ fesidts  ean  eause  students  to  he  tdiniinated  I'roiji  thi‘  eourse  or  to  reeyele  a portion 

i ol  the  eourse  must  he  idiuitilied  at  this  point  'I'ests  that  determine  the  eontent  ol 

I suf)se(|uent  instruetion  liir  individual  students  ma\  also  he  entered  here,  although 

t .MODIA  does  not  simulate  this  direetls. 

I In  plannine  the  test  sehedule,  the  planner  will  lind  it  helpful  to  eoiisider  wfiat 

i eaeh  test  will  eover.  'I'his  providi's  direetion  Hir  assignment  ol'suhjeet  matter  t\  pes 

and  spi’eial  ri'sourees  to  partieidar  tests  and  liir  later  deeisions. 

■|'he  mati'i'ial  a test  eovers  depends  on  its  purpose  l'’or  e.vample.  a test  t-an  he 
used  to  assess  mastenv  orohjeet  ives  laupht  si  nee  the  last  test.  ( )r.  as  diseussi-d  earlim- 
ill  tests  ean  he  used  to  I'oree  review  of’erueial  ohjeetives  taupht  earlier  in  the 
eoursiv  iSueh  ti-sts  are  .sometimes  termed  "eriterion  reeheeks."!'  Ohjeetives  with 
sLihjeet  matter  types  l-fi  ari“  espeeially  amenahle  to  retest;  it  may  he  unaeeeptahl\ 
ex[iensi\c  to  retest  mau\  ol' those  with  higher  suhjeet  matter  ty|)i-s. 

Ideally,  tests  should  he  based  on  ohjeet i\i‘s.  hut  it  is  possible  hir  a test  to  eover 
none  of  tlu'  obji'etivi's  taught  in  the  eourse  in  a dirt'et  way.  For  examph'.  a ti'st  may 
re(|Uire  tlu'  student  to  .sent  lursize  the  eourse  materials  to  solve  a speeial  problem.  In 
this  ease,  ability  to  syntlu'size  is  hein^  ti'sted  as  niueh  as  mastery  oC  ohji'etives. 
Diaenostie  pretests,  of  Urn  u.si'd  to  a.ssi^n  studemts  to  part  ieular  t raeks  or  proups.  may 
also  he  only  indireetly  relati-d  to  the  prt'eise  eourse  ohjeet i\es. 


HI. I)  KUMINATION  FROM  THK  ( OFKSK 

Ihifiirtunately.  tlmri-  is  almost  always  some  non-zero  pereentap'e  of'trainees  who 
eannot  (or  will  not  I mas'er  a (tiven  training:  eourse.  This  pereentat;e  depends  on  tlw 
diflieulty  ol'the  eour.si'  material,  the  ability  ol'tlu'  students,  and  their  motivation. 
Some  examples  ol  suhjeet  types,  aptitude  pri‘rei|uisit(‘s.  and  elimination  rates  ari' 
shown  in  Table  ,'i. 

Students  are  sometimes  eliminated  I'rom  a eourse  luvaust'  ol'siekness.  diseiplin- 
ary  problems,  or  other  nonaeademie  reasons.  .MODIA  does  not  simulate  elimination 
Irom  the  eoursi*  anywhert'  hut  alter  tests.  Tlu'reHire.  nonaeatiemie  tdiminations 
should  he  ineluded  with  aeademie  eliminat  ions  if  they  are  to  hi'  eonsidered  in  eourse 
plannin),e 

ill  K HK(’Y('1,KS  THROUGH  COURSK  (ONTKNT 

Students  who  do  poorly  on  an  examination  ma>  he  rei|uired  to  washhaek  and 
take  the  examination  ap'ain.  rather  than  he  eliminated  from  the  eourse.  Heevelinp 
IS  a eonvenient  deviei  liir  adjust in^t  the  instruetion  to  student  needs  It  helps  the 
Hist  met  or  to  stay  w it  bin  the  eourse  elimination  rate,  w hieh  may  he  admimstrat  ively 
neeessaiA.  without  spending  I0114  hours  aller  elass  );ivinp  ri'inedial  instruetion,  and 
It  yives  I he  poorer  student  hreat  hinp'  s|)aee  lor  maslerine  dillieult  parts  oft  he  eour.se. 


\m  Tr.iiiiitu'  ( 'nmiii.md  • l'>7  I ’ 
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Kxami-i.ks  ok  Tki  hnu  ai.  Col  ksks.  Arnn  I)K  Pkkkk^i  isitks, 
AND  Ki.imination  Hatks 


1 (nirsr  N'iiml>.'f 

I'ltl.- 

Fri'fi-CpilMtr 

AgK-' 

Kliminatiun 

Kat. 

.l.ynKC.iKO 

Furls  .SprcKjlLsI 

C ID 

Ill 

M.iintrn.iiUM*  An;»l\  mn 
.Sprri.jl Is!  I.Molof  Vi'hiclc! 

( ii;o 

la 

:1.\HK  IJl:!-.' 

.\ ifcrul't  I’mTnlraiilH- 
Hrpairmau 

Mlu 

o:i 

.■i.\HK  1 laiioc.  ooi; 

Mi.s.silr  Mrchanic*  1 \\  S FFil 

M'-o 

10 

liAliKJtl.ili.i 

Uaclio  0|HTatiM'  ( i 

Atlo 

oT 

:'..\HKli07;!l 

Morsr  Syslrnis  Opi'calor 

ADD 

.01 

;.\mt.!o.'.;i  Hi  ooi; 

Klrt’l I'onic  ( ‘ompu l«T  Sysicms 
Krpairnian  1 Display 
K(|uipnii‘ni  Ui.M.i 

K.'sO 

00 

:;.\HK;io.i:;2 

AC  and  U K.idar  K<'panTnan 

hX) 

I’d 

!‘*Sc(>ro  Oil  a sulisoclion  ot  tin*  Airman'N  C^ualit\  iiu;  Kx.imm.itiun  ( At^K  t.  Sul)N«'chotis 

art*  (MMU'ral  ((’i ).  Mechanical  [ M I.  Adnimislratiw  ( A ).  and  KU'clronic  j K i. 


without  requiring;  the  preparation  oh  adilitional  eoiii>e  materials  A reevehti(t  slu 
dem  may  join  the  eJa.s.s  that  entered  aiJer  hi>,  to  >imt)lil\  atJn)ini>tralive  adju.'-I- 
ments  aM  alonit  the  line.  The  (lisadvtintaue  i?.  that  reeyelin^'  over  a larite  portion  of 
the  course  van  incur  larne  costs  in  terms  ofadditional  instructional  resources 'espe 
ciall\  student  time*  required.  In  (act.  remedial  instruction  is  proliahly  much  more 
eliicieni  than  across-the-board  recycling'. 


SKII’FMNC;  AHEAD  IM  F 

Students  who  do  very  well  on  a test  may  he  |)ermitted  to  |»roliciencv  adcance 
This  can  (irovide  additional  motivation  Cor  the  al)le  student  and  release  him  Irom 
uninteresting  instruc'ion,  and  it  relieves  some  oCihi'  pri-ssures  on  trammq  re- 
sources. Like  recycling;,  skippinii  is  simple  to  administer  and  requires  no  additional 
preparation  of  materiids. 

.\I()I)[;\  Ciinnot  simulate  proficiency  advance  in  tiu'  same  way  as  it  simulates 
recycles  and  failures — i.e..  by  sendinit  an  individual  student  back  over  course  materi 
al  ordroppini;  him  from  the  course.  MODIA  can  a|)proximate  the  elli'cls  o(  prolicien 
cy  advances,  however,  if  the  planner  desifjnates  helinehand  objectives  or  learniiu; 
events  to  be  skipper!,  alonj;  with  the  categories  of  students  who  would  skip  tliem 
This  is  a type  of  content  diver.'ilication  and  is  treated  more  fully  in  \’I  Hi! 


OTHEK  rEST-REI.ATED  ACTIVITIES  UK. 


Tests  can  generate  other  instructional  activities— namely.  r(‘views  and  cri 
tiipies.  ;\  review  prepares  the  student  to  take  the  test  !)v  having  him  go  over  impor 
tant  |)oints  on  which  he  may  be  t(‘sted  A review  is  also  a unique  opport  unity  to  help 


the  sliuli'Ml  ihc  i.-um'-r  ,i>  ;i  wholr  li\  ivl;ilinu  ;ill  ul  llu'  limit;''  hr  ha>  Ir.niu'd 
to  I lial  |)oint  Tr>I'  roM'iliii;  oiirrialls  ilillirull  malri'ial,  a lart;r  a maun  I ol  malriial. 
or  malri  ial  Irom  railiri  |iai  l'-  ol  1 hr  roui  -r  I hat  I hr  st  Utiriil  ma\  ha\r  lomollrii  air 
i;o(nl  i'aiuli(lalr>  loi  iVNirU'- 

Kr\ir\s>  air  a»umni  al\\a\''  to  |irrrn|r  1 hr  tr>I;  lhr\  ma>  hr  ri\rii  diiriiit; 
•'rhrdulrd  m^tnu  lioii  or  a.'-Mmird  (or  homo  '•Iiid>  II  a rrs  iru  (or  a [larlirular  lr^I 
uill  iirvrr  hr  I'oildurird  durmr  rrt;ular  rla»  m>triK'Ilon  hiil  ma>  hr  a^itlllrd  lor 
hoiiH'  'Uid\ . ihr  |ilaimrr  ''hould  Irrat  il  a>  a homrwork  Iranmu;  r\riil,  not  a rr\  irw 
Kr  \ iru  -•  I rijuirmr  I hr  '•Uidriil  to  u-r  '(irrial  rrsourrrs  should  alu  a>  s hr  roiidurlrd 
dm  mu  'rhrdlilrd  iii'Ii  iKlloli 

A rnlu|ur  is  a session  lollowmu  lIu'  Irst  durmt;  whirh  the  mst i urior  disrussrs 
I hr  li'sl  \Mlh  the  riass  or  mdividiial  sludrnl  C'liliiiurs  rnhaiirr  1 hr  msl  rurl  loiial 
(lllU't  loll  ol  I hr  lost  olid  mri'rasr  I hr  si  udrllt 's  srilsr  ol  lIlvoK  rmrlll  \s  II  h I hr  hist  riK' 

I loll  III  liiir  uil  h A l'( ' |io(ir  \ , all  st  udi'iils  (akmi;  a trsi  arc  assimird  lo  at  I r lid  I hr 
suhsi'i|uriil  rnlu)ur.  rruaidli'ss  ol  ihrir  iirrlormaiu'r  on  thr  lost 


III  II  ASSICMNC  SI  IUK(  1 M A l I KK  lA  l’KS  TO  TKSTS  AM) 

IO;\  IKNNS 

riir  I \ (ir  ol  siil)|ri  t illal  I r r lor  1 rsl s and  i r \ iru  s is  rrlat rd  lo  hut  Hot  lirrrssarilv 
I III'  '.iiiir  as  thr  suh|rrl  mat  Irr  ol  I hr  oliji'rl  i\  rs  r'o\  rri'd  Kor  r\aiii|)lr.  insl  rurl  ion 
loi  ihr  ohjrrliM' ol  solrt  v u irmu  aim  alt  parls  nia\  mrludr  a mot  i\ al  lonal  unit  on 
thr  irasoiis  loi  usinu  sa(rt\  wiriiiu.  uhirh  is  ratruorv  I slihji-rt  nialtrr.  hut  thr 
sludriit  nia>  hr  trsird  onis  on  Ills  ahilit>  to  do  sali'iN  wiriiu;,  uhirh  is  ratruorv  S 
siihirrt  inattri  I 'om r isr I \ . I hr  snidr lit  nia\  hr  rri(uirrd  nu'i'rl>  to  know  thr  pi'orr 
duirs  lor  iiislallmu  a parlirulai  itrni  ol  ripiipmriit  iratruor\  1 suhirrt  mallrri, 
allliouuh  hr  iiia\  hate  thr  opfiort limit  lo  (irrlorm  surh  an  mstallalion  during;  riass 
' firi  hajis  ralruort  III  suhirrl  niatlrr'  I'lir  lost  on  that  oh|rrt  ivr  rould  Iruitimatrlv 
hr  rkissrd  as  ratruort  I m that  rase 

A loss  ilririisihir  piartirr,  hut  onr  that  is  oltrii  liirrrd  on  thr  roursr  drsiunrr 
hrraiisr  ol  srarrit  \ orirammi;  rrsourrrs,  is  w hrrr  studrni  mastrrt  ol  task  prrior 
nialirr  |s  trsird  onl\  with  a wrillrll  Irst  ol  task  kliowlrdtir  This  trst  would  hr 
ralruors  I or  Ll  suh|rrt  niatlrr  lor  an  oh|rrt  itr  I hat  w as  onr  ol  ralri;orirs  7- 10.  Sonir 
roinproniisrs  ol  t his  l>  pr  mat  hr  iirrrssart  and  mat  not  h<'  loo  damattmu  to  t raimiii; 
rlirrt itriirss  il  niiiiiiii.il  iiioloi  or  sriisort  skills  air  if(|unrd  lor  task  prrliirmanrr 
ol  siillu  irni  sainplrs  arr  lakrii  ol  suidriil  ahilit  t to  prrlorni  rrit iral  tasks  I’rohahlt 
I hr  hrs|  approarh  is  to  plan  mit  lall  t liir  a roniplrtr  srhrduir  ol  pn  lorniaiirr  trst  mi; 
ol  I'lil  iral  tasks,  ohi  a 1 11  M(  )1  )1  A s rst  imair  oil  hr  rtli'rls  on  mpiirrinriils  liir  I rainmi; 
irsouirrs,  ,md  siirrrssitrlt  rrdlirr  thr  srhrduir,  il  lirrrssalt,  until  rsimtatrii  li' 
soii'i  r rripiirrmriils  rrarh  a loirr.ihir  Irtrl 

\ssmimiriil  ol  nioir  th,in  onr  ralruoit  ol  suhirrt  ni.ilirr  lo  .1  li'sl  (irrmils  thr 
sprrilirat  ion  ol  dilirrrnt  trsinu;  mi  l hods  at  ,i  snmlr  test  imint  I'oi  rxampir,  a lost 
ronl.millii;  ratrum  irs  J and  10  mmhl  hr  admmislrrrd  ht  a tt  rittc'ii  I ’’nirasut rinrnl  " I 
Irst  ,md  .1  pri  lot  in.mrr  Irst  i'  prouirss  rhrrk  duriiu;  tt  liirh  an  rvaluatoi  ohsrrt  rs 
thr  siiidriit  ' pr  I lorni.mrr  ,md  r.itrs  it  with  ,i  rhrrklist 

I II  !•  I III  A h.ivi  lit  I mIn  K*  ( Il  «|r»o  ii.iti  <i  111)  siv  ijipint:  Hu  > i it  h^iii  .t-  lii-Ni  t liini  m S‘«  \ I K 


Sumcuhal  di/liTciiI  I'on.'-idcriiliotis  the  ;i>^iunmi-nl  ol Mlhitr!  /iKillcr  types 

to  leviews,  MiK'e  the>  call  l)e  an  mlet;ral  part  ol' instruction  ami  tna>  he  conducted 
dillerentlv  to  meet  ddierent  student  needs  l■’or  better  students,  li)r  example,  a 
review  mivht  he  jUst  a mental  rehearsal  ol  the  [lerrormance,  recallittp'  its  critictil 
,ispects  to  tile  >I  udent  .Such  a session  would  he  >uhji'ct  matter  type  1 or  L!  and  would 
reduce  rei|uiremetlts  lor  training  resources  w ithout  losinpf  all  the  henelits  ol' the 
review.  Poorer  students  mioht  rei|uire  both  the  mental  rehearsal  and  actual  prac- 
tice, which  would  result  in  assignment  ol'suhji'ct  matter  types  1 or  li  and  H,  9,  or  10 
to  the  same  review.  To  permit  maxinutm  llexihility  iti  later  decisions,  it  is  advisahle 
to  assign  .several  appropriate  subject  matter  types  to  each  reviiwv.  With  cotitimt 
diversilication,  portions  ol'the  review  then  can  he  ikdeted  lor  students  who  will  not 
need  t hem. 

.■\  test  or  revii'w  may  contaiti  as  tnany  ol'the  ten  catepniries  ol  suhiect  matter  as 
desired;  these  will  aent'rally  correspond  to  the  suhjeci  matter  categories  ol'  the 
ohjectives  they  cover.  .\s  with  objectives,  subject  matter  types  should  he  assiymed  in 
the  order  in  w hich  they  will  occur.  Since  .MODI  A i-xpands  :i  test  or  review  containinpf 
sevmal  catettories  ol'suhject  matter  intti  an  equal  number  of  learning  events,  if  the 
part  ol';i  test  or  review  that  deals  with  a fiiven  type  ol'suhject  matter  will  be  very 
short,  it  is  advisahle  to  combine  such  subject  matter  typt's  with  simikir  subject 
matter  types  to  simplil'y  planning.  The  most  important  consideration  is  to  separate 
subject  iiKitter  types  that  require  si^milictintly  dili'erent  use  ol'traininp'  re.sources  for 
test  or  review. 


IV.  ASSIGN  SPECIAL  RESOURCES  TO 
OBJECTIVES,  TESTS, 

AND  REVIEWS 


Ki^'urf  5,  Sec.  III.  A,  shows  the  relation  ofthis  step  to  the  overall  decision  process. 
For  courses  that  are  undergoing  revision,  lists  ofspecial  resources  are  entered  in  the 
Flan  of  Instruction  as  training  equipment.  If  steps  1-3  of  ISD  have  been  applied  to 
the  course,  special  resources  will  have  been  entered  on  the  Task  Description  Work- 
sheet under  Activity  Support  Elements.  If  the  course  is  new,  MODIA  can  help  deter- 
mine what  mix  of  real  equipment,  trainers,  trainers  designed  to  leach  less  than  the 
full  range  of  skills,  or  simulators  is  most  desirable. 

Oflen  hundreds  of  items  of  hardware  are  required  to  conduct  a course,  but  it  is 
undesirable  to  enter  each  separately  into  the  Ul.  Only  those  that  are  costly  or  in 
short  supply,  or  that  should  be  explicitly  treated  in  planning  I'or  some  other  reason, 
should  be  considered  at  this  point,  to  save  unnecessary  work  for  both  the  user  and 
the  computer. 

The  full  set  of  resources  that  will  be  needed  should  later  be  entered  in  MODCOM 
so  that  complete  costs  can  be  assessed.  To  reduce  the  number  of  separate  inputs  to 
■MOIX'O.M.  resource  identifications  should  represent  a set  or  group  of  hardware 
items  whenever  possible.  Thus,  entries  to  the  UI  should  represent  the  aggregations 
that  ultimately  will  be  costed. 

This  concept  is  most  easily  conveyed  by  the  example  in  Table  6.  If  several 
learning  events  require  essentially  the  same  package  of  equipment  with  but  minor 
ditlerences.  then  the  basic  package  should  be  identified  as  one  hardware  type  and 
the  supplementary  equipment  as  separate  types.  If  an  additional  unit  of  a particular 
hardware  type  is  required,  then  the  prescribed  quantity  of  each  item  within  the  set 
will  be  requirc'd. 

In  general,  instructional  media  should  not  be  considered  special  resources,  as 
noted  earlier.  Media  are  considered  in  detail  at  later  stages  in  the  design  process. 


Table  6 

Exami’lk  of  Combininc.  Rk.soukcks 


( 'oiUrnls 

«»r  1 1.irdw .irr  Sri 

lli’m  l)<‘M'ri|)tiun 

I’nils  Ktapiirrd 
prr  Sri 

Darkroum  Ki(inpmrnl 

Kiil.ir^rr 

1 larkronm  srI  s ( trays. 

ronl.linrrs.  rU*.  1 

I 

1 

1 mm]  K't 

r(M)l  rhfsl 
Drill 

Klat  t Ip  ,s<T<’ V.  <lfivi*r  srI 
Phillips  s<-ro\Mlmrr  srI 
(l|)rn  rinl  Im»\  v\mu  h srt 

1 

1 

1 

I 

I 
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V.  DESCRIBE  STUDENT  POPULATION  AND 
COURSE  "DIVERSIFICATION  ” 


Tlu'  poimhition  of  tniiiict-s  c'xix'cteci  to  take  the  course  and  the  extent  to  wliich 
diHerent  a|)|)t'oaclies  are  plafined  /or  cli//eren(  (.« pe-.  of  trai/iee.s  have  major  eflecls 
on  course  design  The  total  number  ol' students  to  be  trained,  the  number  entering; 
the  course  at  one  time,  tteneral  strategies  fi)r  course  diversification,  and  the  trainee 
charactm  istics  on  which  diversification  will  be  based  set  the  stage  for  later  specifica- 
tion of  ifi‘tails  of'these  effects.  This  section  presents  considerations  for  making  these 
preliminarv  decisions.  'I'heir  relation  to  the  overall  decision  process  is  shown  in  Fig 
b. 


•I'  -SIBI  OBJClIKlS  ItSIS 

T 

STULf-T  AM 

COUkSt  UWCKSIFIIATIOS 


OESCKIBF  STJDEST  UiT^ILS 
CHOOSl  TVPt  OU'ERbPirA'rA 
U DlVUiinCATinr,  8£  JStl. 
StLEU  BAblS  fOH  CATtGOFLMS^ 
STlUUU^  An:j  ESTWJt 
?£KCE%T  r.  UCH  CAT£G0P> 
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? 
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iiESLRIBE  RESOURCES 
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Fig.  6 — Relation  of  decisions  described  in  Sec.  V 
to  overall  decision  process 


SI  PPI.Y  OF  STUDENTS  \ A 

Iti  Technical  Training,  the  total  number  of'students  who  must  graduate  tiom  a 
course  in  a given  period  of'lime  is  determined  by  tlu'  Training  Program  Require 
numt.  ('ourses  in  wbicb  a large  number  of'students  are  tiaiiu'd,  of\en  continuousl\ , 
ean  usually  make  better  use  of  training  resourees  if  they  aiv  desigiU'd  dilli'ient  1\ 
from  I bo,se  that  are  given  infretpienlly  to  small  numbers  of  student  > Bet  wi>cii  t lioe 
extremes  are  eour.ses  l<>r  which  it  is  diflieult  to  gue.ss  which  design  will  make  I be  b!'.--! 
use  of  training  resources  One  of  .MODl.A's  most  us<-fiil  ti-atures  is  that  pl.inners  i',in 


ia|iidl>  t‘stitn;Ui“  the  sensitivity  ol  rcquii'emcnts  l()r  training'  resources  to  variations 
in  the  total  nutnher  ol  students  to  he  trained.  Tims,  althoutih  the  (irst  desintt  de- 
.scribed  li)r  tlte  I'l  should  treat  the  most  likely  nutnher  ofstudents  to  he  trained. 
re;tsotud)le  v;iri;itions  on  this  numlter  should  ttlso  he  an;ily/ed  to  esttthlish  the  tihility 
ol  the  course  phin  to  ticcommodtite  to  v;iri;itions  in  student  loads. 

.Although  the  total  nuniher  ol'trainei-s  is  ol  primtiry  importtince,  the  w;ty  in 
wliich  they  will  enter  the  course  tilso  h;is  sif^nilictint  ellects  on  the  use  ol'tritinin^' 
ri‘Sources.  Student  entry  is  tdi'ected  both  by  the  w;ty  iti  which  students  are  supplied 
to  the  course  I'rom  outside  activities — such  as  Basic  Military  Training,  another 
technical  course,  or  an  operating,'  command — and  by  the  way  in  which  the  course 
itself  is  conducted.  .Another  course  leedin^  this  one  may.  Ii)r  e.xample.  ^oaduate 
either  about  21)  students  every  two  weeks  or  between  r>  and  25  students  on  an 
average  of  every  two  weeks.  If  student  time  between  the  two  courses  is  not  to  be 
wasted,  each  of  these  situations  would  im|)ly  a dilierent  procedure  Ibr  enterinti 
studetits  into  this  course. 

Other  factors  should  also  be  considered.  One  is  the  way  the  course  itself  will  be 
conducted — primtirily  whether  it  will  be  taught  by  lock-step  or  will  permit  some 
variability  in  progress  of  individual  students.  Lock-step  instruction  requires  stu- 
dents to  progress  ;it  the  same  rate  in  groups  of  li.xed  size;  other  methods  of  instruc- 
tion may  ttilow  studetits  to  progress  at  varying  individual  r;ttes.‘  Tniining  methods 
that  encourage  variable  groi/p  How  are  probably  more  useful  Ibr  cour.ses  devoted 
largely  to  tetiching  team  skills  (subject  nmtter  category  7),  but  this  tactic  is  similar 
to  lock-step  instruction  insofar  as  it  requires  students  to  Ibrm  groups  of  li.xed  size 
beliire  training  can  begin. 

•MODl.A  contains  the  Ibllowing  options  Ibr  describing  student  arrivals  at  the 
cou  r.se: 

1.  Fixed  group  size  and  fixed  time  between  arrivals  (includes  "groups"  of  a 
single  student  I; 

2.  V'ariable  group  size  and  variable  time  between  arrivals: 

d.  Variable  group  size  and  fixed  time  between  arrivals; 

4.  Fixed  group  size  ;ind  variable  time  between  arrivals, 

.As  in  the  case  of  total  students,  the  ability  to  explore  the  elfects  of  variations  in 
student  arrival  options  :ind 

ariations  within  options  is  one  of  .MODl.A ‘s  signilicant  features. 

Opium  I.  Planners  might  like  to  try  varying  both  the  group  size  and  the  arrival 
interval  while  maintaining  the  same  total  number  of  student  entries  over  a lixed 
period.  .Suppo.se  that  12  students  enter  the  course  every  .'10  hours  (which  is  a week 
in  most  technical  coursesi.  If  24  students  entered  every  (10  hours  or  (1  students  every 
15  hours,  the  same  total  entry  rate  would  be  maintained  but  the  use  of  training 
resources  might  be  very  dilferent. 

Opliim  2.  This  is  like:i  combination  ofOpt ions  .'1  and  4."  but  planners  know  only 
tbe  average  size  of  the  entry  group  and  the  average  lime  between  arrivals.  'I'he 


' S'll  pjinru:  IS  itn  pxamplr  orvanahlt*  iiuiivifi.  .J  jimnn-ss.  otfuT  Iciu  hinu  im-thod"  I’an  also  ha\o 
(fits  rthrt 

NumlHTmu  of  tfu*  (»ptions  rorn‘s|M»n(ls  l<»  the  u.sotf  m llir  (fosiriplmn  of  flu*  Kl’M  in 

f ialli*i:o>  ' (ort  |n  ommi:i. 


:iv» 

oplion  simulates  Kfuater  vat  iabilit\  in  sludimt  at  t ival  patterns  than  Option  .'5  or  1 
as  well  as  \ariahility  in  both  parameters  at  onee. 

( >i>hnn  ■'!.  I’lanners  estimate  both  the  averaKo  si/e  ol'the  arrival  ^;roup  and  how 
tar  I'rom  t he  avei'a^e  the  mtiximum  and  minimum  are  (the  s|)i-eadi.  For  exampk*.  tin 
arrival  yroup  mipdit  usually  contain  about  10  students,  hut  sometimes  as  lew  as  .'i 
or  as  many  as  17  students  mittht  he  available  I'oi'  the  course.  In  this  ctise.  the  itveratto 
si/e  would  lie  10  and  the  maximum  proup  si/e  spread  would  he  7 (10  .'1  7 and 

17  10  7i. 

The  average  in  the  above  exani|)le  lies  halfway  between  the  maximum  and  the 
minimum.  H'such  is  not  the  ctise,  one  or  more  ol'the  numbers  should  be  adjusted. 
For  extimple,  suppose  that  the  averti)ie  si/e  ol'the  arrivtil  ftroui)  is  10,  the  minimum 
Is  d,  tind  the  mtiximum  is  12.  iltill'wtiy  between  2 and  12  is  7,  not  10.  |(12  ( 2)/2 
11  2 7.1  If  7 is  entered  as  the  tivertitfe  firoup  si/e,  ,\1()I)I.'\  will  usually  produce 

entry  Kfotips  vif  tiround  7 students;  only  occasionally  will  they  be  tis  larKe  as  10. 
I'l'ohtihly  ii  better  tactic  in  this  ctise  is  to  tidjusl  the  spretid,  choosin^f  8 il'the  ellects 
ol  exceptiontilly  Itu'^e  tind  small  ari’ivtil  ttroups  tire  ol'concern  or  2 il'only  the  ellects 
of  modei'iitely  hiry'e  and  smtill  arrivtil  groups  are  ol  concet  n.  ,\  S|)retid  oh  5 would, 
of  course,  compromi,se  between  the  two  exti'emes. 

In  Option  .'1,  pltinners  can  juggle  tiverage  arrivtil  group  si/e  and  time  between 
tirrivals  in  the  same  way  as  in  Option  1,  but  dill'erent  combintitions  will  not  genertilly 
result  in  the  ,same  totti)  entry  rate  bectiu,se  ol'the  vtiriability  in  entry  group  si/e. 
Option  .'1  is  tin  excellent  choice  for  simulating  how  instructiontil  methods  that  re- 
quire grouping  allect  the  time  trainees  must  wait  before  entering  the  course  when 
they  tnaave  in  groups  of  vtiriable  sizes. 

Option  4.  To  chiiracterize  the  interval  between  group  tirrivals,  M01)l,\  needs 
an  estimate  ol'the  avertige  time  between  them  tind  ol'the  spretid  of  tirrivals  tiround 
this  average.  This  allows  planners  to  simulate  the  case  where  students  arriving  at 
the  school  at  random  wait  until  a class  of  specified  size  ctui  be  liirmed.  It  also  allows 
planners  to  simulate  a situation  in  which  individual  students  arrive  tit  the  course 
at  random  by  specifving  a group  size  of  1 and  tin  arrivtil  interval  tis  appropriate. 


COURSE  DIVERSIFICATIOX  V.H 

M()I)I,\  incorporates  both  "concurrent  adtiptahility"  and  |)re-|)lanned  adtipttihil- 
ity  (diversificationt  as  techniques  for  ttiiloring  instruction  to  student  dilferences. ' 
Concurrent  adtiptahility  refers  to  teaching  methods  thtit  adtipt  tiu'  inst  ruction  to  thi' 
tipparent  needs  of  the  students  during  instruction.  Recall  that  diversilictition  refers 
to  provision,  before  the  course  begins,  of  dill'erent  tipproaches  to  instruction  to  meet 
needs  ofdilli’ient  categories  of  students.  Both  options  c;in  bare  significant  eflixts  on 
requirements  for  training  resources. 

% Why  Diversify?  X'.tl.l 

niversilication  can  improve  thi*  elliciency  of  inst  met  ion  For  example,  allowing 

All  inlfrmc«|i;itr  t > pc  ol  ili\ci>i(ical  ion  i>  one  in  w Inch  l lie  >pccilical  ion  ol  in'*!  nu  t u»nal  nppi  I'.u  li 
to  b«‘  Uscil  in  n ui\cti  Icarninu  event  is  liased  I lu‘  Minlenl per  I on  nance  tin  i inn  t he  prei-etlinu  leaininu 
event  An  example  is  ( 'tnnputer  Mammed  ln.».t  nicl  ion  The  t in  rent  version  ol  MOI )1  A does  not  explu  it  l> 
simulate  this  ojition 
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students  to  byptiss  materials  they  already  know  decreases  the  resources  neede<l  lijr 
a tjiven  level  of  lea  mint;  of  a Kivim  body  ol' subject  tnatter.  Ke(|uirements  lijr  le- 
sources  can  also  be  reduced  il'students  can  jjroceed  throuub  the  course  at  their  own 
rates.  Or  planners  might  want  students  who  are  deficient  in  reading  skills  to  he 
taught  orally  rather  than  with  print.  But  diversification  will  not  improve  the  elli- 
ciency  of  instruction  a great  deal  if  the  students  are  [)ietty  much  alike  in  most 
important  respects. 

rile  total  number  ol'trainees  who  will  take  the  course  is  also  important  because 
diversilication  incurs  a cost  either  lor  developing  the  materials  required  or  fiir 
administering  the  diflerent  procedures  lor  dill'erent  students,  li  the  total  number  of 
trainees  who  will  be  treated  dillerently  I'rom  the  average  is  small  isay  less  than  lOi. 
it  may  cost  more  to  provide  diversilication  than  can  be  saved. 

For  MODIA  to  give  planners  estimates  ol'the  ellects  ol'diversilicat  ion  on  student 
How  through  the  course  and  on  requirements  Ibr  training  resources,  planners  must 
have  some  idea  ol'the  I'raction  ol'students  that  will  be  taught  in  each  ol'the  dill'erent 
ways.  This  will  ensure  that  sufficient  re.sources  are  allocated  beliirehand  to  carry  out 
the  chosen  strategy. 

Finally,  the  form  of  diversification  .selected  will  depend  on  the  goals  ol'the  .school. 
On  the  one  hand.  ATC  wants  graduates  of  a particular  course  all  to  have  a given 
level  of  competence  in  the  .same  skills  and  knowledge.  .\atuiall>.  there  will  he 
variations  among  graduates,  but  the  policy  is  to  expend  only  t hose  re.sources  needed 
to  bring  all  graduates  to  a certain  point.  With  such  a policy,  diversification  primarily 
improves  the  efficiency  of  use  of  .school-furnished  instructional  re.sources  On  the 
other  hand,  in  certain  subject  areas  the  school  may  wish  to  encourage  trainees  to 
become  as  competent  as  they  can  within  a given  length  of  time  or  within  other 
resource  constraints.  Under  this  policy,  diversification  can  also  improvi-  the  develop- 
ment and  application  ol'the  students'  capabilities,  probably  the  most  significant  of 
all  instructional  resources.  For  example,  a student  who  has  shown  exceptional 
talent  in  photography  might  be  given  special  a.ssignments  to  photograph  base  activi- 
ties for  the  local  paper,  and  his  instructor  might  take  time  to  guide  him  in  this 
activity.  Although  such  an  approach  is  not  now  part  of  oflicial  .VIV  policy,  it  is 
included  in  .MODIA  for  greater  flexibility. 

V.B.2  Content  Diversification 

.MODIA  provides  content  diversilication  as  an  option  so  that  not  every  student 
will  have  to  be  instructed  in  every  aspect  of  every  objective.  A familiar  (‘xample  of 
content  diversilication  is  the  proficiency  advance,  discussed  in  lll.F.  Other  reasons 
for  skipping  or  adding  objectives  are: 

1.  Helping  poorly  prepared  students  make  up  liir  deficiencies  in  fundamental 
skills  or  knowledge  that  tin-  average  student  normally  has  beliire  be  enters 
the  course. 

2.  Allowing  better  [irepared  students  to  skij)  portions  ol'the  course  that  they 
knew  beliire  they  entered  training  or  have  picked  up  without  explicit  m 
St  ruction. 

d.  Fncouraging  more  capable  students  to  go  beyond  minimum  mastery 

f.  Allowing  le.ss  capaliK  students  to  skip  dillicult  skills  or  knowledge  not 
'•ssential  to  initial  job  performance. 
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ll'tlu'  |)l;itnu“r  dioosi-s  2 or  4 from  this  list,  tu*  will  nei-d  to  desiftnato  objectives 
in  the  basic  list  that  can  be  skipped  by  particular  types  ol'students,  li  the  planner 
chooses  1 or  d it  may  he  necessary  to  add  objectives  Ibr  other  types  ol'students  to 
the  basic  list 

Method  Diversification  V.B.3 

'!  hen-  are  two  ways  llir  diversifying  teaching  method  Ibr  students  with  dilferent 
characteristics:  tt'aching  the  same  learning  events  in  dillerent  ways  or  teaching  an 
objective  by  means  ofa  dillerent  series  ol'learning  events.  As  an  example  of  the  first 
tactic,  students  who  read  well  may  u.se  a programmed  text  Ibr  a learning  event, 
whereas  those  who  have  dilliculty  in  reading  may  partici|)ate  in  a recitation  on  the 
subject. 

Some  oftbe  reasotis  li)r  skipping  or  adding  learning  events  u iUiiii  objectives  are 
that  better  students  may  need  less  orientation,  review,  or  guided  practice  than  the 
average  student;  poorer  students  may  need  more;  or  unmotivated  students  may  need 
more  fret)uent  testing  than  the  average.' 

I’rocedures  for  Facilitating  Diversification  V.B.4 

Kither  "tracking"  or  "grouping"  facilitates  diversification  by  putting  together 
students  who  will  be  instructed  similarly.  But  even  ifstudents  in  dillerent  tracks  are 
taught  the  same  course  materials  by  the  same  methods,  tracking  in  itself  will  result 
in  diversification  because  a student’s  peers  have  a pronounced  ellect  on  his  learning 
environment.  The  diversification  can  be  enhanced,  however,  by  providing  different 
content  or  using  dillerent  methods  to  teach  the  dillerent  tracks.  For  example,  stu- 
dents in  one  track  may  work  almost  entirely  with  self-instructional  materials,  while 
in  the  parallel  track  they  may  study  in  conventional  classrooms  and  spend  addition- 
al hours  in  review  and  repetition  of  work  already  presented. 

Tracking  or  grouping  can  also  facilitate  diversification  of  content  in  that  a 
ptirticular  group  or  track  ol’students  might  study  a special  set  of  objectives.  As  noted 
earlier,  however,  there  should  be  suflicient  commonality  of  objectives  among  the 
tracks  or  groups  that  all  of  the  students  can  be  considered  to  be  taking  essentially 
the  same  course. 

Recall  that  in  .MODIA  "grouping"  refers  to  separating  students  into  divisions 
whose  members  can  change  from  one  type  of  subject  matter  to  the  next  (Jrouping 
can  permit  greater  diversification  than  tracking  because  the  grouping  strati-gy  can 
be  tailored  to  variations  in  subject  matter  dilliculty  or  other  leatures  of  the  course 
In  addition,  tracking  locks  students  into  invariant  divisions,  which  can  have  un- 
desirable  psychological  effects.  (Irouping,  however,  puts  greater  demands  than 
tracking  on  course  administration. 

Tracking  iirecludes  grouping,  since  tracks  ari‘  invariant  throughout  the  course 
(irouping  does  not  preclude  t racking,  but  since  tracking  is  easier  to  prescribe,  track 
ing  should  be  chosen  if  it  will  he  usi'd. 

If  planners  wish  to  consider  the  elli'cts  of  using  dillerent  si-ts  of  resources  to 
teach  dilli-renl  groups  or  tracks  of  .students  the  .same  ohjeclive.  they  should  choo.se 

* 1 utoi inu.  pronnimnu’d  Ic.irniDK.  ><’l(  iiiut  pn»ui.iin>  ItM  I 'tuiipiilft  ANM>trtl  ln>l lUv  t ion 

;iif  tJD'MDKN  (or  roiu-iirmil  .nliipt;il)ilit\.  Ihr>  \m1I  I»<*  ftHiMtloivd  l;iloi 
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diversification  of  method.  For  exampli'.  if  materials  ii)r  sell  pacint;  will  he  u.s(‘d  hy 
better  students  hut  a ri'^ular  instructor  will  work  with  avera^;e  students,  separate 
Krou|)s  or  tracks  should  be  indicated  l()r  those  learninti  events  to  allow  .MODIA  to 
compute  the  student  load  on  each  set  of  resources. 


V.C  CHARACTKRIZINC  THE  STUDENT  POPULATION 

I’lanners  choose  trackiiifi,  content  diversification,  or  method  (fiversification  if 
they  believe  the  trainees  will  profit  from  these  approaches.  They  must  also  describe 
the  student  population  in  toms  of  the  percentage  of  students  having  diverse  char- 
acteristics. In  effect,  this  establishes  categories  of  students  liir  whom  diverse  ap- 
proaches can  be  planned.  For  example,  if  content  diversification  has  been  chosen  and 
if  the  student  population  has  been  broken  into  two  categories,  students  in  one  of  the 
categories  will  skip  content  intended  only  for  students  in  the  other,  but  students  in 
both  categories  may  study  common  content.  Further  examples  of  the  use  of  catego- 
ries of  students  are  given  shortly. 

The  first  step  is  to  estaltlish  the  basis  for  categorizing  students.  MODfA  provides 
three  options; 

1,  Ability  lup  to  fiiur  categories!. 

2,  Some  other  characteristic  (two  categories  onlyi, 

2.  Both  ability  and  another  characteristic  <t'our  categories  only!. 

Ability  is  defined  as  the  competencies  required  to  learn  the  subject,  ft  is  very 
diflicult  to  measure  ability  directly,  but  it  may  tie  approximated  in  several  ways.  In 
academic  subjects,  IQ  tests  approximate  ability,  although  paper-and-pencil  tests  of 
aptitude  in  the  subject  area  are  generally  better  measures  for  predicting  trainees' 
success  in  learning.  Such  tests  measure  how  well  the  trainee  has  already  learned 
skills  and  knowledge  fundamental  to  the  subject.  Often  the  sufitests  on  the  .Airman's 
(Qualifying  E,\amination  are  u.seful  measures  of  academic  aliility.  In  nonacademic 
courses,  measures  of  visual,  motor,  or  other  types  of  skills  may  lie  better  surrogates 
fiir  ability.  For  example,  dentistry  requires  finger  dexferify  and  the  ability  to  do 
srnall-.scale  work  by  touch. 

Other  characteristics  than  ability  may  also  be  important.  One  of  file  most  otivi 
ous  is  that  the  students’  previous  experience  in  areas  closely  related  to  course  work 
may  be  widely  difierent.  For  example,  many  Iraiiu't's  can  wliiz  through  liasic 
electronics  because  they  have  already  studit'd  it  in  higli  school;  otfiers  are  higlily 
adept  in  the  e<|uipment-oriented  portions  of  electronics  courses  l)ecau.s(>  lliey  liave 
worked  in  TV'  repair  or  run  ham  radio  stations.  Some  other  characteristics  liir  which 
diversification  might  he  desirable  are  age  and  .sex.  Older  Irainei's  may  be  le.ss  respon- 
sive tlian  younger  to  met  finds  that  present  the  instructor  as  the  source  of  all  wi.sdom 
and  may  be  more  motivati-d  to  pursue  idio.syncratic  interests.  Or  males  ma>'  ne<‘d 
to  learn  dilfi'rent  skills  from  ((‘males  and  in  difierent  contexts,  particularly  in  sub- 
jects dealing  with  interfiersonal  relalionsliips  or  per.sonal  .services. 

Aliility 

Ttie  stmlent  population  may  be  liroken  into  as  many  as  finir  categories  on  (be 
tiasis  of  afiility,  as  shown  below: 
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Nimilii  r (if  1 \ |)i'  ol 

( 1 

•_>  S K 

;l  S A K 

1 S S I-  I- 

vvluTo  thf  IbllowiriK  designators  apply: 

A AvortiKo 
S Slow 
F Fast 

S'  Slower  tliitn  average 
F'  F’aster  than  ttveratte. 

The  designators  are  intended  as  mnemonic  devices  onl>  and  do  not  indicate  the 
average  ratt>  with  which  each  prouj)  will  prop'ress.  liate  is  di’termined  hy  later  inpul 
I'rom  the  user.  As  suttytested,  however,  ability  is  assumed  to  increa.'-e  across  the 
spectrum  I'rom  S to  F.  AUer  the  yjroups  are  chosen,  the  user  must  estimate  the 
percentiiyte  of  students  expected  to  be  in  each  ytrotip.  The  u,ser  has  wide  llexihility 
in  manipulating'  these  percentayfes  ;ind  rates  of  proytress.  For  examph  , by  assiptimt; 
7.0  percent  of  the  students  to  the  S ytroup  and  later  estimating:  that  this  croup  will 
progress  at  an  average  rate,  the  user  in  ellect  makes  the  croup  represent  averace 
students. 

Other  Characteristics 

If  some  characteristic  other  than  ability  will  he  th.e  basis  for  hieakiny'  the 
student  population  into  catep'ories,  only  dichotomous  catep'ories  may  hi  si«-ci(ied. 
For  exitmple,  if  age  is  important,  a break  point  should  he  chosen  below  which 
students  will  he  classilied  as  "younc"  and  above  which  students  will  he  classified  as 
"non-younc  ' 'that  is,  okii.  In  sotne  ctises,  such  as  ,sex,  a natural  break  point  alri'adv 
exists.  The  user  assiytns  a mnemonic  code  to  the  characteristic  chosen  isuch  as 
K.K.TNt!  to  desicnate  students  with  previous  traininc  in  electrical  encineerinci. 

Both  Ability  and  Another  ('haracteristic 

If  the  catec'ories  are  broken  down  by  a combination  ol  ability  and  another 
characteristic,  the  four  ctitecories  shown  below  will  he  formed: 

Catecory  II) 

1 Slower  students  without  t he  characterist ic 

2 Slower  students  with  the  characteristic 
Faster  students  uithoet  t he  characterist  ic. 

■t  Faster  Students  vMth  till  characterist ic 

As  in  tile  ca.se  where  ahiliti  is  the  onl\  liasis  liir  catepori/.at  ion,  either  the  sloui'r 
or  the  faster  uroup  can  he  tliouitht  ol  as  mcludmi;  the  averaue  students 

Note  I hat  all  houyth  u|)  to  lint r cat eytories  ol  ability  and  I wo  I'ateuories  ol  allot  her 


charactffistic  may  bi‘  cliosfii.  at  most  (bur  (not  oiKht  i catof^orios  may  ()f  ciosifiiaitfd 
comhiniiijj  both  ability  and  anotbi-r  cbaiai-tfristio.  This  limitation  comos  about 
primarily  bocauso  it  soemed  unlikely  that  the  proportion  oCstudents  who  would  be 
in  each  ol  ei^ht  categories  could  be  estimated  bidbrehand  accurately  enough  to  be 
meaninglul  and  to  minimize  computer  requirements. 

Planners  might  want  toconsider  /'ciccrtban  lour  categories  based  on  both  ability 
and  another  characteristic.  For  e.xample.  it  might  be  worthwhile  to  diversify  course 
content  in  the  same  way  (<)r  all  (aster  students  but  in  dillerent  ways  for  slower 
students  who  do  and  do  not  have  K.K.  training.  .MODIA  permits  this  hy  allowing 
planners  to  specify  the  same  content  diversification  strategy  for  b(gli  the  hister 
students  without  E.K.  training  and  the  Caster  students  with  K.K.  training. 
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VI.  I)KS('KIHK  TKA(’H1N(J  POLICY 
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riio  lori'uoliif^  (Ifi  ision.--  [)fo\  idc  ihr  liami’wot  k wilhin  wlmh  platuicis  tiou 
spffiiy  in  (Iflail  the  ua>  llin  coursn  i>  to  lu‘  taught  I'lu-  rclal  inn  i it  the  ^lcp>  df.'-i  i ilital 
in  this  .-ii'clioti  to  tlu'  ovorall  doiision  proa-s.'^  i.-^  .'•hown  in  I'  l).;  7 
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Fig.  7 — F?ol;ition  ol' decisions  described  in  Sec.  V'l 
to  overall  decision  process 


i.kn(;th  of  tkaimno  shift 

First,  the  Ul  asks  liir  the  lenitth  ol  the  training  shill  in  terms  ol'the  average 
niimher  oC  minutes  students  are  expected  to  sjH'nd  in  .scheduled  classroom  mstruc 
tion.  excluding'  home  study,  and  the  numher  ol  ininutes  m home  study  rite  UI  uses 
these  numhers  to  determine  the  numher  of  trainint;  days  in  the  I'ourse  and  to  hel(i 
the  planner  check  the  ratio  ok  hours  to  he  spent  in  home  stiidx  to  hours  to  he  spent 
in  class 
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VI.B 


If  t taL'kiiiK.  content  divcisilicat ion.  or  melliod  di versification  have  been  indi- 
cati’d.  .some  details  ol'theii'  application  to  the  course  are  specilied  next.  Otherwise, 
the  Li.sei'  didines  insti  uctional  policy  l<)r  each  type  oCsubject  matter  or  combination 
of  types.  Kven  if  diversilication  is  not  contemplated,  it  is  advi.sable  Ibr  the  planner 
to  read  the  next  lew  paragraphs  caretully  to  understand  the  options  available. 

Recall  also  that  concurrent  adaptation  ivariahle  pacinji.  for  example)  can  be  pro- 
vided whether  or  not  method  diversification  iias  been  chosen,  as  is  illustrated  later. 

TrackintJ  Vl.B.l 

First,  the  user  itidicaies  which  categories  of'students  are  in  which  tracks.  At  this 
point,  it  is  a ^mod  idea  to  check  the  percentages  of'students  in  each  category  against 
the  expected  entry. group  size  to  make  sure  that  each  track  will  contain  enough 
students  to  be  worth  the  effort  of  producing  the  required  materials  and  managing 
the  track.  For  example,  it  might  be  wasteful  to  plan  a track  Ibr  10  percent  of  the 
students  if  only  10  students  were  expected  every  month.  In  this  ca.se,  these  students 
might  better  be  grouped  with  others  who  had  sufliciently  similar  characteristics  to 
he  taught  in  the  .same  way. 

Suppose,  fbr  example,  that  the  percentages  of'students  in  each  category  are: 


atoyory  II) 

.SukU'iU  Type 

Porcent  Tolal 

1 

Slow  Non-K,K,  TNG 

Its 

2 

.Slow  E.K.'I'NG 

lU 

Ka.st  Non-E.E.T.\G 

12 

1 

Ka.sl  E.E.TNG 

IS 

If  100  students  will  enter  the  course  every  month,  it  might  be  reasonable  to  plan  four 
tracks,  one  fbr  each  category  of  student.  The  smallest  track,  slow  K.K.TNtJ,  would 
then  contain  an  average  of  12  students,  certainly  enough  to  justify  a track  tailored 
to  their  abilities.  Ifonly  10  students  enter  the  course  every  month,  the  smallest  track 
would  usually  be  empty,  and  the  efibrt  that  went  into  designing  it  would  largely  be 
wasted. 

Content  Diversification  VI.B. 2 

Planners  specify  content  diversilication  by  choosing  the  objectives,  tests, 
reviews,  and  critiques  that  each  category  of'students  will  skip.  Most  students  will 
skip  objectives  that  are  added'  Ibr  the  needs  of  special  students,  such  as  those 
intended  to  remediate  entrance  deficiencies  or  to  stimulate  particularly  able  stu- 
dents. Only  a lew  students  will  skip  other  objectives,  such  as  those  that  some  stu- 
dents already  know  or  that  are  too  dillicult  (and  not  essential)  f()r  other  students. 

Students  may  skip  an  entire  obj(‘ctive  or  only  part  of  it,  if  it  includes  more  than 
one  type  of  subject  matter.  The  latter  choice  might  be  made  if,  l()f  examph',  students 

' A-!  fiK'fit ioncd  [firvjously.  fnnniii^;  olijf'Ctivcs  coiinol  hr  uddrd  ollri  thr  hii>ic  h^l  ha>  hrrrf 
in  ihr  rhorrloi’i*.  it  is  part icularlv  important  to  havr  a thoroiiufi  un«ln>taiulini:  thr  options  hit 

courso  (iivorsiticatiim  and  have  tliouulit  tfiroiik^h  iho  dosirahility  ol  a<l<iinu  ohjoctivos  to  the  liasic  coursr 
list  hrtorr  sit  lint:  down  to  thr  lU  tormina)  WorkshoHs  an  - pnn  idrd  to  hrip  koi-p  Hack  td  I lu-sc  driisions 


J 


IS 


j 

1 

1 


u Im  |irt'\  ion--  c\|K'ti(‘iU'i'  with  the  ^uhjtvt  iircil  niils  to  he  tfiniiulcd  ol  essential 
in  llu'  pi'i  lorniaiK't'  ol  a proi'ccliirc  isuhjci't  inaUin'  t>  1 ni'  hut  do  not  need 
to  iiraot  ko  it  isuhicot  matter  l.\  ()e>  S-ll)i. 

A eiven  (.-att‘i;or\  ol  studimts  can  skip  a test,  with  its  assoriated  review  and 
eritiipie,  as  well  as  an  ohji-ctive.  In  hut.  ii  a test  (.'(wcas  only  preredinp  skipped 
ohieeti\es.  It  should  prol)ahly  also  he  skipped  If,  however,  it  iiu dudes  ohjevti\es  that 
the  uiveii  ratettorv  ol  students  will  he  held  res|)onsihle  lor.  there  would  he  reason 
^ lor  them  to  take  it,  (Juidanri'  in  makinp  these  derisions  will  rome  Irom  the  list  o( 

i tests  and  the  ohJerti\es  they  rover  (Worksheet  II'. 

( Students  ma>  also  skip  portions  oftlu'  review  'or  the  rritique'  assoriated  with 

a part  irular  test . Poorer  students  are  more  liktdy  to  heiudit  I'roin  stilirtured  rev  news; 
hotter  si  udejits  may  jirider  nun  intally  direrleil  or  no  review  H;i  rev  lew  will  he  piven 
onlv  liir  hon)e  St  udy  liir  a part  irular  rtiteporv  o(  st  udent . t hose  si  udenis  w ill  ski()  t he 
srheduled  rev  iew . 

It  is  tilso  Usel'ul  to  rider  to  the  srhedule  ol' tests  in  makmp  these  derisions. 
p;n  t iruku  lv  w it  h lespert  to  ohjert  ives  tiddi'd  liti  remeditit  ion  ol  eiil  ranre  didirienries 
and  those  that  ran  he  skipped  herttuse  they  have  already  heen  mastered  or  tire  too 
etisv  iprolirieiirv  advanrei.  Krequimtly.  it  is  only  alter  a test  has  heen  piven  that  an 
nistiLirtor  will  htive  eiiouph  inlormation  on  whirh  to  htise  siirh  derisions.  Ilenre. 
ohjert  ives  desipnated  for  remeditition  or  prolirienry  advanreolten  lollovv  the  appro- 
priate test . 

(■.'veil  if  two  or  more  ratepories  ol  students  will  he  ronihined  in  a sinple  track, 
suhjert  matter  rontent  rtin  still  he  diversilied  lltr  these  students.  I hus.  ronleiit 
divcrsilirtilion  ran  parallel  trarkinp  or  ran  take  place  within  Iitirks.  as  desired  d'o 
parallel  trarkinp.  simply  s|)erily  tlu'  stime  skips  hireaidi  ralepory  ol  sludenls  within 
;i  piven  I rack. 

Vl.H.d  Method  Oiversifietition 

'I’earhinp  method  is  diversilied  hy  suhjert  matter  type  Fipure  S shows  the  deri- 
sion process  till'  met  hod  diversilirat  ion  II  phtnners  vv  ish  to  diversily  tearhinp  met  h 
od  I'or  ;i  particular  type  of  suhjert  matter  and  will  use  trtickinp.  they  speedy  the 
tearhinp  method  liir  this  suhjert  imitter  type  for  each  track.  For  example,  the  stiine 
met  hods  may  he  s per  died  for  tearhinp  less  dilllrult  suhjert  mat  ter  to  ev  ery  I rack,  hut 
dilli'i'eni  methods  for  each  track  nuiy  he  specified  for  more  dillirult  suhjert  matter 
I lovvev er.  the  exjiense  of  providinp  t raininp  resources  liir  suhjert  matter  ratepories 
7-10  may  dominate  ronsideiiitions  of  tetirhinp  method  for  these  ratepories 

If  trarkinp  will  not  he  used,  phtnners  first  deride  how  the  ratepories  of  students 
pi’eviously  identified  will  he  prouped.  This  is  done  in  the  same  vvtiy  ;ts  tracks  ;ire 
( lelined.  exphiilled  in  VI. H I,  and  illustrtited  fully  in  Appendix  (’  Once  the  proups 

^ lit  VC  heen  esliihlislted.  they  speiifv  the  leitrhinp  met  hod  liir  I his  suhjerl  mailer  ly  pe 

’ liir  each  proup 


Vl.C  SA.MK  l‘()I.l('Y  Ol’TIONS 

I'll  allow  planners  to  desipn  a hiphly  diversilied  course.  MODIA  must  mroi  po 
rate  it  larpe  numlier  of  derision  points  In  many  r;ises.  hovvevci . planners  may  vv  ish 
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^'ig.  8 — Decision  process  for  method  diversification 


to  shorten  this  process.  For  example,  if'only  a few  learning  events  have  a particular 
subject  matter  type,  it  may  be  wastel'ul  to  design  an  entirely  different  approach  fi)r 
teachitig  those  events.  Thus,  MODIA  allows  the  user  to  speedy  that  he  wants  the 
same  policy  to  be  followed  in  teaching  a particular  type  of'subject  matter  as  he  has 
already  established  for  another  type,“ 

The  "Same  Policy"  option  should  be  used  with  caution  because  it  can  lead  the 
user  inadvertently  to  apply  a teaching  method  to  a type  of'subject  matter  Ibr  which 
he  leels  that  method  is  inappropriate.  For  example,  teaching  methods  for  type  I 
subject  matter  will  not  include  guided  practice  of  skills,  which  is  often  used  for 
teaching  type  9 subject  matter.  The  least  risky  correspondences  are  shown  in  Table 
7.  These  are  presented  in  descending  order  because  the  UI  asks  for  teaching  method 
to  be  specified  in  ascending  order  of'subject  matter  type.  Because  of'the  possibility 
of  entrapment  by  the  "Same  Policy”  option,  the  UI  immediately  displays  the  results 
of  its  application  so  that  the  user  can  see  whether  it  makes  sense.  If  not,  he  can  fiirgo 
use  of  the  option. 


SPEC  IFY  TEACHING  METHOD 

Planners  specify  teaching  method  by  defining  six  characteristics,  learning  event 
type,  teaching  format,  teaching  agent,  .section  size,  average  time,  and  time  variabili- 
ty. The  definition  of  each  characteristic  is  repeated  below  to  provide  a context  tor 
the  ensuing  di.scussion.  The  full  implications  of  the  first  three  are  treated  next.  Full 
treatment  of  the  last  three  must  be  deferred,  however,  because  lorn  giveti  learning 

[Viu'n'vrr  this  wnuhl  not  Irml  ton  /o^^ic.i)  ifu'<n}sist<‘ni'v  Kor  uvomplc.  <i  prour.im  ' 

ciirmot  Im*  a tcachiiu:  auc'nt  f«>r  sulijcct  matter  tv(M‘  I '!*he  UI  will  not  permit  the  planner  to  make  such 
an  error 
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1‘veiu,  li'afnin^  events  immi“ciiali‘ly  preceding  m'd  (dllowinp'  liavi-  slronp  inlluciKT’ 
on  the  leatures  of  time,  time  vafiahility.  and  section  size. 

lA'umin^  FATftI  T\in’:  'I’he  general  instructional  (unction  of  a learning 
event  in  a sequence  ol  events  l()r  teaching;  a particular  course  objective. 

Triuhniii  h'onmit:  The  method  of  instruction  described  in  terms  of  the 
e.xtent  to  which  it  is  e.xplicitly  .structured  to  involve  the  student  and  adapt 
to  his  needs  while  it  is  t!(>ii'f:  on. 

Tt’arhiir^  ALic/it:  The  per.son  or  thin.i;  that  interacts  directly  with  tlu- 
student  to  instruct  him. 

SiTlum  Sice:  'fhe  maximum  and  minimum  numbers  of  students  in  the 
section  instructed,  Kiaierally  by  a siiipde  teaching:  apmut, 

Aicru^c  Tunc  and  Time  Vanalnlilx:  The  time  required  lor  a learning 
event  and  the  extimt  to  which  it  may  he  varied. 

The  correspondence  ol  .some  commotdy  usi'd  teaching  methods  to  various  combi- 
nations of  the  lirst  four  paranu'ti'ts  is  shown  in  fable  S.  The  ensuing  discussion 
clarilies  tlii'se  relationships. 

VI. I). 1 I.earnintJ  Kvent  Pype 

An  objective  may  he  tauqht  h\  means  of  a sequence  of  learning'  events,  I'ach  ol 
which  has  a sluthllx  dilli’rent  function  and  may  require  a dillerent  use  of  training 
resources.  MODI.A  includes  the  t\  pi-s  of  events  listed  below  . 

ITcscntalian  Ihmunmlntlum:  This  presents  the  facts  or  concepts  tlm  stu- 
dent will  he  expected  to  learn  or  introduces  him  to  the  skill  he  will  tie 
expected  to  master. 
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Table  8 


Tkanslation  ok  Common  Tkachinc:  Mkthods  into  MODIA  pAKAMKrrKRS 
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(iitidvd  I'nu  tnc:  Diiriiif^  this  type  ol  lcariiinK  eviMiI  tin*  studi'iil  rcivi\i's 
t’ffdhack  oil  his  poillirmaiK'o  as  ho  piatiimis  ilia  skill  ho  is  loaminj^. 

I’n^uuU'd  I‘nutnv:  In  this  tho  stiidont  is  sinifily  diri'otod  to  ptaotioo  or 

porliH'in  tho  skill. 

VIutI;  Pnwtire:  A loariiin^  ovont  is  ol'this  typo  iCit  is  iiitondod  to  ohock 
tho  studont's  nuistory  of  tho  stihje'ct  hut  doi's  not  diroi.'t  ly  all’oct  his  pro.nros.- 
in  sdiodulod  instruotion.  Noouidanci'  is  pro\idi-i^ilurin^  a ohook  practioo. 

(Iron/)  Discussion:  A small  Kroup  of  students  onoa^cs  in  an  intoraot ivo 
discussion  ol'tho  sulijoct. 

Renew:  Discussi'd  in  111.(1 

Test:  Discussed  in  111  (' 

Crilii/ue:  Discussed  in  111  (I. 

Homework:  An  assiKnmont  lor  homo  study. 

Several  of  those  correspond  to  the  etirly,  intermediati'.  and  final  sta^'es  of  in- 
struction discussed  in  \'ol.  IV  of  the  Air  Force  Handbook  for  Desii/nei's  of  Insirue 
lional  Sxsiemsd  'file  learning  event  types  that  may  be  desionated  Icir  teaching'  each 
tvfie  ol  suhject  matter  tire  displayed  in  Table  9. 

Althounh  MODIA  provides  planners  with  the  opportunity  to  choose  ;i  vtiriety  of 
types  of  learning'  events  to  tetich  each  objective,  they  mtiy  select  only  one  typo  of 
event  liir  each  type  of  suhject  matter,  if  they  so  desire.  This  will  reduce  the  number 
of  decisions  required  but  will  limit  opportunities  for  tailoring'  the  course  for  etlicient 
u.se  of  trtiinin^'  resources.  It  is  ti  pmod  way  to  pu't  a first  rouoh  cut  at  maximum 
resource  requirements  and  is  about  the  only  tipproach  t hat  makes  sense  if  the  details 
of  course  contimt  are  poorly  known.  11' this  approach  will  be  (iillowed,  it  would  be 
best  to  select  the  learning  event  types  noted  on  Table  9 as  most  repre.sentative  of 
instruction  in  each  of  the  subject  matter  types. 


V’l.D.l.a  Subject  Matter  Types  d-fi 

because  the  richest  .set  of  letirning  event  types  is  appropriate  liir  suhject  matter 
types  •'i-(iiteachinKcla.ssn)om  skills),  considerations  in  selecting'  learnini;  event  types 
(()!■  this  type  of  subject  matter  are  discu.ssed  lirst.  The  selection  of  learning  events 
liir  tetichiiifi  other  subject  m.itter  is  then  discussed  by  exception. 

.A  seijU'  iice  of  learning:  events  for  tetichinp'  a ckissroom  skill  mipht  be: 


1 ’resell tat  ion  Denionstrtition 
(luided  Practice  of  Skills 
Un^'uided  Practice  of  Skills 
(Iroiip  Discussion 


Check  Practice 
Homework 


I 


|)c(jarl iiHTit  n(  ihr  Air  Kof'cr  i \’nl  l\‘ 


’I 
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Table  9 

1’kkmissibi.k  Tvi’ks  ok  Lkakning  Evknts  kok  Each  Subjkct  Matter  Type 
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‘‘Kvi-tit  t\  p**N  nmst  lypicaJ  of  instrufllon  m sul»jt‘Ct  matter  type  iiuJicated 


1 

I’rt’si'nlalion/Ih'numHlrulKm.  In  the  above  sequence,  the  first  learning  event  VI.D.l.a(l) 
introduces  the  student  to  the  skill  he  will  be  expected  to  master.  This  introduction 
might  include  a discussion  of  the  role  of  the  skill  in  the  job  for  which  he  is  being 
trained  and  points  of  major  difliculty  in  performing  the  skill.  It  could  also  include 
a demonstration  of  the  skill,  accompanied  by  a discussion  of  such  points.  The  impor- 
tant feature  of  the  presentation/demonstration  is  that  it  is  an  introductory  learning 
event  during  which  the  student  does  not  actually  perform  the  skill  he  will  be  learn- 
ing. 

The  presentation  demonstration  may  or  may  not  elicit  active  student  interac- 
tion by  posing  questions  at  critical  points  or  directing  attention  to  special  features 
of  the  performance.  This  depends  on  the  format  of  the  instruction,  which  is  chosen 
later. 

Presentation  demonstration  learning  events  are  more  likely  to  be  needed  for 
teaching  complex  cla.ssroom  skills  (subject  matter  types  5 and  6)  than  for  teaching 
simple  classroom  skills  (subject  matter  types  3 and  4).  Such  learning  events  are  also 
more  likely  to  be  needed  for  less  able  or  less  well-prepared  students  than  for  better 
or  more  advanced  students. 

(hiulvd  Practice  of  Skills.  During  the  next  learning  event  type  in  the  sequence  VI.D.l.a(2) 
the  student  receives  feedback  on  bis  performance  as  he  performs  the  skill  he  is 
learning.  student  can  work  independently  if  he  is  provided  with  a step-by-step 
model  of  what  the  results  of  his  performance  should  be  at  each  stage;  that  is,  if  a 
student  is  working  independently,  he  is  not  necessarily  in  an  unguided  practice 
J session. 

' (luided  practice  of  skills  is  more  likely  to  be  needed  for  teaching  complex  skills 

(categories  5 and  than  f<»r  simple  skills  (categories  3 and  1>.  Ia'.ss  able  or  le.ss 
well-prepared  students  may  profit  from  learning  events  of  the  guided  practice  typi- 
f(>r  subject  matter  at  both  levels  of  dilliculty.  however. 

thifiuidcd  Practice  ofSkilh.  In  this  the  student  is  simply  dinvted  to  practice  Vl.l).l.a(3t 
or  |H'rf()rm  the  skill  If  thi-re  is  feedback  on  the  quality  of  his  pei  tin-mance,  it  is 
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provick'd  alU“f  the  practice  session  is  linished.  Unmiided  practice  is  olleii  used  to 
teach  skills  that  require  a lar^^e  amount  o('re|)et  itive  drill  fi)r  mastery,  such  as  typinpf 
or  sending;  Morse  code,  and  is  therefore  particularly  appropriate  k)r  subject  matter 
in  cateijories  d and  4.  Students  may  also  need  unttuided  practiee  alier  they  have  had 
a session  ol'tjuided  practice  in  skills  in  ctUegories  5 and  (1  if  these  aie  particularly 
difficult  to  learn,  ff^uided  practice  events  have  been  omitted  fiir  more  able  students, 
asession  ofun^juided  practice  or  check  practice  U-ither  of  which  mitjht  he  hotiieworki 
should  be  included  so  that  the  students  will  have  an  opportunity  to  practice  the  skill. 

Vl.D.l.i>(4)  (froup  Diaciisniun  In  this  type  of  learning;  event,  a small  K'uup  of  students 
engages  in  an  int.  ractive  discu.ssion  of  the  skill.  Group  discussions  will  normally 
follow  learning  events  in  which  students'  opportunities  to  interact  with  each  other 
and  with  an  instructor  have  been  restricted,  such  as  presentation  demonstration, 
unjiuided  piactice,  or  homework  events. 

Group  discussions  use  a j^roup  interaction  format,  which  is  also  especially  suit- 
able for  review  and  critique  learning  events.  To  keep  track  of  the  purpo.se  of  such 
events,  the  "review”  oi  "ciitique"  designation  is  retamed. 

To  insure  that  the  discussion  is  productive  in  terms  of  learning,  it  is  assumed 
that  an  instructor  is  always  the  teaching  agent  for  the  event.  But  to  insure  that 
every  student  actively  participates  in  the  discussion,  group  discussion  learning 
events  should  be  planned  fbi’  groups  of,  say,  10  or  fewer  students. 

Group  discussions  are  useful  for  teaching  almost  any  type  of  subject  matter  at 
almost  an.v  point  in  the  instructional  sequence.  It  is  better,  however,  that  thev  be 
conducted  after  the  subject  matter  has  been  introduced  by  the  first  learning  event 
in  the  instructional  sequence'  so  that  the  students  will  have  something  to  discuss. 

Most  students  enjoy  and  i)rofit  from  group  discussions,  but  the  instructor  needs 
special  skills.  He  must  insure  that  the  group  does  not  stray  from  the  subject,  that 
the  discussion  does  not  rush  ahead  of  any  participant’s  understanding,  that  the 
di.scussion  is  not  monopoli/ed  by  the  more  aggressive  students,  and  that  each  student 
is  encouraged  to  contribute. 

Sometimes  the  characteristics  of  the  subject  matter  itself  determine  whether 
group  discussions  would  be  beneficial.  Students  may  be  embarrassed  in  di.scussions 
of  element  ary  subjects  (like  reading  and  arithmetic!  but  participate  enthusiastically 
in  discussions  of  more  complex  subjects  such  as  weather  forecasting  or  electronic 
circuitry. 

VI.D.l.afS)  Check  I’radce.  A learning  event  is  of  this  type  if  it  is  intended  to  check  the 
student’s  mastery  of  the  skill  but  does  not  directly  affect  his  progri-ss  in  scheduled 
instruction.  Students  who  fail  a check  practice  event  may,  however,  be  required  to 
take  additional  remedial  instruction  outside  of  regular  class  hours  or  to  do  remedial 
homework  assignments.  (This  is  not  simulated  in  the  HUM.! 

■fhe  check  pnictice  is  a useful  device  for  tnaintaining  mot  i vat  ion  to  learn.  It  also 
helps  the  student  l()cus  on  the  essential  features  of  the  subject  and  thus  provides 
closure.  Because  of  this,  check  practice  may  be  more  (-ffective  than  review  before  a 
fijrmal  test. 

The  format  of  both  unguided  practice  and  check  practice  learning  evimts  is 
assunu'd  to  be  "simple”  or  "recitation”  ulelined  later!  because  no  guidance  is  pro- 
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viciod  dtinii^  |)racti<'e  and,  hence,  tlie  instraction  is  not  modified  during;  practice  on 
the  basis  of  student  performance. 

Hiwwu-ork.  Any  ty|H'  of  learning  event  (e.xcept  some  in  subject  matter  calego-  VI.D.l.atfil 
ties  7-11),  group  discussion,  or  critique)  can  be  assigned  for  home  study.  thereb\ 
saving  most  of  the  training  resources  required  for  scheduled  instruction.  .Although 
homework  actually  includes  other  types  of  learning  events,  homework  events  are 
not  dillerentiated  by  function  because  they  do  not  directly  affect  a student's  progress 
in  scheduled  instruction. 

I'wo  aspects  of  homework  are  important  for  planning:  1 1 1 the  cost  of  preparation 
and  [)rovision  of  the  workbooks,  study  guides,  film  strips,  and  the  like  that  will  he 
u.sed  t()r  homework  assignmetits;  and  )2i  wliether  the  amount  of  time  a student  must 
spend  o!i  homework  unacceptablv  lengthens  the  training day.  Hoth  of  these  fi-atures 
are  derived  from  inputs  by  the  user  (specifically,  selection  of  teaching  Ica  inat  and 
teaching  .igent  and  specification  of  the  total  proportion  of  training  time  that  can  he 
allocated  to  homework). 

.At  this  point  it  is  imf)oitant  simply  to  note  that  homework  can  replace  any  or 
all  [Hesentation  demonstration  types  of  learning  events  and  any  other  typi-  of  learn 
ing  event  for  subject  matter  categories  below  7,  except  group  discussion  and  critique 
tiecau.se  these  require  the  teaching  agent  to  he  an  instructor.  The  more  leartiing 
iwents  that  can  he  done  in  homework,  the  fewer  training  resources,  including  stu- 
dent time  in  the  classroom,  will  he  requhed.  FAery  instructor  is  aware,  however, 
that  students  who  are  less  able  oi'  pooi  ly  motivated  may  ge*  little  out  of  homework 
signments.  Thus,  more  learning  event  types  will  he  chosen  for  i ('placement  by 
homework  for  better  students  than  fi)r  [>oorer  students 

It  may  he  useful  to  rate  learning  event  tv[)es  fiir  their  ai  , oahility  to  re[ilace 
rnent  by  homework.  Using  only  a criterion  of  the  degree  of  interaction  required  with 
the  teaching  agent,  events  might  he  rated  in  the  fidlowing  order,  beginning  with 
tho.se  most  replaceable: 

Unguided  Practice  (subject  matter  tv[)es  .'l-tii 
Presentation  Demonstration  (all  subject  matter  typesi 
Keview  (subject  matter  types  1-bi 
Check  Practice  (subject  matter  types  l-(i) 

(luided  Practice  (subject  matter  types  3-ti) 

Of  course,  the  order  depends  on  the  criteria  used,  w hich  planners  would  selcei 

Care  should  betaken  not  to  allocate  so  tnuch  instruction  to  homewmk  that  the 
total  time  budgeted  for  homework  is  overdrawn.  The  Ul  totals  liomework  and  non 
homework  time  for  compari.son  to  avoid  this  error 

Rcricif.  Reviews  are  intended  to  prepare  the  student  foi- an  upcoming  test  and  X'l.D.l  ,a(7) 
always  precede  it.  They  may  be  done  in  the  classroom  or  liir  homework  and  may  be 
directed  l)v  any  appropriate  teaching  agent  in  any  afiproftriate  liirmat  Ke\  lews  w ith 
subject  matter  types  d-(>  are  like  guided  practice  or  unguided  practice  sessions 


Trul.  This  type  of  learning  event  is  similar  to  check  practu'e,  and  I lie  same 
options  are  available  fiir  it.  .As  discussed  earlier,  il  is  called  out  separately  because 
of  its  special  role  in  regulat ing  si udent  progress 
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VI.D.l.a(9)  Critique.  In  a critique  the  instructor  goes  over  the  test  with  the  students;  the 
format  is  group  interaction,  and  the  teaching  agent  is  always  the  instructor. 

As  with  the  assignment  of  subject  matter  types,  planners  may  choo.se  any  .se- 
quence of  learning  event  types  appropriate  to  the  subject  matter  and  repeat  .some, 
if  desired.  The  sequence  assigned  is  the  sequence  in  which  the  student  will  progress 
through  the  learning  events.  Generally,  presentation.'' demonstration,  guided  prac- 
tice, unguided  practice,  and  check  practice  would  follow  in  that  order. 

Table  10  illustrates  some  of  the  many  possible  sequences  of  learning  event  types 
that  may  be  chosen  for  teaching  subject  matter  types  3-6.  This  example  involves 
slow,  average,  and  fast  students.  The  homework  events  replace  or  supplement  the 
events  shown  in  the  left  column. 

Table  10 

An  Example  of  Learning  Event  Types  for  Subject  Matter  Types  3-6 


Learning  Event  Type 

Student  Category 

Slow 

Average 

Ka.st 

Presen  tation/Demonstrat  ion 

X 

X 

X 

Guided  Practice 

X 

X 

X 

Guided  Practice 

X 

Unguided  Practice 

X 

Homework 

Homework 

Group  Diiicussion 

X 

X 

Review 

X 

X 

Review 

Homework 

Check  Practice 

X 

Test 

X 

X 

X 

Critique 

X 

X 

Vl.D.l.b  Subject  Matter  Types  1 and  2 

Keler  to  Table  9 for  the  learning  event  types  that  may  be  chosen  for  these  subject 
matter  types.  Because  they  do  not  concern  skills,  learning  event  types  having  to  do 
with  practice  of  skills  are  inappropriate.  This  leaves  us  with  pre.sentat ion /demon- 
stration, homework,  check  practice,  and  review  learning  events  (in  addition  to  group 
discussion,  test,  and  critique,  to  which  the  foregoing  discussion  applies  herel. 

Vl.D.l.b(l)  PrvsetiUttion/Denwnstrulion.  This  type  of  learning  event  presents  facts  and 
concepts  to  the  student.  However,  this  does  not  mean  that  the  student  must  be 
pa.ssive;  the  presentation  may  include  drill  in  recallitig,  memori/ing,  restating,  and 
explaining  the  subject.  This  is  accomplished  by  appropriate  specilictition  of  format, 
discus.sed  further  below. 

VI.[).l.b(2)  (Viecfr  Practuv.  This  would  be  similar  to  the  drill  and  practice  aspects  of  the 
presentation/demonstration  type  of  event,  but  probably  shorter. 


VI.D.l.b(3)  Honunrork.  I’resentation/demonstration  learning  evcmts  are  prime  candidates 
lor  hon)ework  for  subject  matter  types  1 and  2,  particularly  li/r  tbc'  belter  students 
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Ri'\  i^‘\^  ami  cliock  practia’  cati  alM)  he  pivi-n  in  homi-work  — almost  all  insti  uition 
Is  this  typo  oi' suhjoit  matti-r.  ik  (losircil. 

/I’cni'ic.  This  ivcaps  material  tivateii  in  pri-si-niat ion  demonstration  or  home  Vl.l).l.h(4| 
work  i-vents. 


Suhjeet  Matter  Type  7 Vl.D.l.e 

Heler  to  Table  9 li)r  the  learnin^t  event  types  that  may  be  chosen  liir  this  subject 
matter  type,  which  involves  team  skills  rei|uirinK  the  u.se  ol'special  re.sources.  Since 
it  is  not  po.ssible  to  practice  team  skills  without  jtuidaiice  lat  the  letist,  guidance  is 
provided  by  teammatesi,  unouided  practice  is  not  appropriate  here.  Otherwise,  all 
learning  event  types  are  applicable. 

/Ves(';it(i/io;i  Dcnuwstniliou.  'I'he  most  usual  way  in  which  team  skills  are  Vl.U.l.c(l) 
introduced  is  throufjh  a demonstrat  ion  by  one  or  .several  instructors,  sometimes  with 
t he  assistance  ol'st  udents.  as  needed.  The  inst  ructor  explains  the  letitures  ol'the  skill 
and  points  out  critical  steps  as  the  demonstration  proceeds.  Ollen  the  better  stu- 
dents are  u.sed  as  assistants;  they  m;iy  not  htive  ;i  chance  to  practice  the  skill  ajttiin 
because  ol' limited  availability  oCthe  special  re.sources  required.  Thus,  better  stu- 
dents may  be  enjtaj;ed  in  what  is  essentially  jtuided  practice  oka  team  skill  while 
their  peers  are  ohserviiiK  a presentation  demonstration. 

Alternatively,  a privsentalion  demojislralion  ol'this  type  could  be  recorded  on 
the  appropriate  communictition  medium  and  Kiven  as  homework  or  in  scheduled 
instruction.  This  is  the  only  type  ok  learning;  event  th;it  lends  itsell'to  homework  in 
subject  matter  type  7. 

Note  that  the  presentation  demonstration  described  above  does  not  necessarily 
teach  the  knowledge  ikacts  and  conceptsi  that  su|)port  the  perliirmance  ol'the  team 
skill,  especially  il'that  has  been  called  out  as  a separate  objective. 

(iiinlt'd  I'nictUc  of  Shills.  This  is  the  type  ok  learning  event  most  commonly  Vl.l).l.c(2) 
Used  for  teiiching  team  skills  and  would  usually  be  provided  to  every  category  ok 
student. 


(Iron/)  Discussiim.  (Jroup  interaction  will  inevitably  take  place  during  the  prac  X’l.D.l  .c(d  1 
tice  ol'the  skill.  Team  sell-critique  might  be  made  more  eli'ective.  however,  il' a 
separate  session  is  provided  during  which  the  team  discus.ses  its  own  perl'ormance 
I’erlbrmance  might  be  recorded  kor  this  purpose,  as  is  done  in  teaching  sports, 

(Vice/.'  PniftiiV.  Becau.se  the  use  ol'special  resources  is  required,  check  practice  Vl.n.l  .e(  1 1 
may  rarely  be  used  liir  te;im  skills.  Teams  having  dillicull  ies  may  get  so  much  benelit 
I'roin  this  type  ok  learning  event,  however,  that  the  resources  required  are  Justilied 

llonii’U'orh.  Only  presentation  demonstration  is  appropriate  lor  homework  in  VI .l).l  .c(  a) 
leaching  team  skills. 

I{rni’u  . \ review with  subject  matter  type  7 is  a guided  pract ice  session  l()i  the 
team. 


Vl.n.l.e(t;i 


\’’  D.l.cl  Subjoot  Matter  Typos  S-IO 
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Tills  sulijoi't  maltof  involvi's  iiulividual  skills  roquiriiii;  iho  use  of  spci'ial  ri'- 
souroos;  all  typos  arioarniiiK  ovonts  are  appr()()iiato.  iltolbr  to  Table  9,i 

V'l.D.l  .d(  1 1 1'n'Ki‘tiUilitin  DcnioiislruliDH.  As  in  subjoot  matter  ty|)es  .i  t),  this  t v()e  ol' learn- 
ing event  introduees  the  student  to  the  skill  he  is  expected  to  master.  Kveii  when 
onl>  t lie  product  ol' |)er(ormanci‘  is  important,  it  is  ol'ten  helplul  to  heein  the  instruc- 
tional  sequence  with  a presentation  dimionstration.  The  sipiiiiicant  leature  ol  such 
an  i-vent  is  that  the  student  does  not  I'equire  direct  access  to  the  special  resources 
needed  to  perlorm  the  skill  lor  this  event:  the  demon.stration  can  he  recorded  lor 
classroom  instruction  or  homework. 

Vl,l).l.d.l2)  Ciunlcil  l‘ra<  li(v  ofShilh.  This  type  ol'learnine  event  is  particularly  appropri- 
ate lor  ti-achine  skills  in  which  tlu'  process  ol'  perrormance  is  important  isuhject 
matter  tvpi's  9 and  IDi  because  it  may  he  i“ssenti;d  that  e;»ch  step  in  the  process  he 
carried  out  properly.  Il'only  the  product  ol'perlormance  is  important  isuhji'Ct  matter 
tytie  Si.  it  may  he  possible  to  inl'er  the  student's  pm  l'ormance  well  enoueh  I'rom  what 
he  produces  that  j^tuided  /iractice  .se.ssions  are  not  nei'ded.  l.ess  able  students  [irolit 
most  I'rom  guided  practice,  hut  if  process  is  especially  important,  even  hettei-  stu- 
dents may  need  it.  The  decision  at  this  point  probably  hinges  on  whether  and  Tor 
whom  to  omit  guided  (iiiictice  rather  than  uhere  to  include  it. 

\'l  D.l.dld)  ('iigiin/ci/  /’m<  hcc  o/'Ski/ls.  I'nguided  practice  is  ollen  u.sed  to  teach  skills  in 
whii  h only  the  product  oC  per/ormanci’  is  impo/  tant,  because  the  student  s pin  l'or- 
mance  does  not  hav(‘  to  he  ohservi'd  to  he  Judged.  It  is  particularly  uselul  where 
simple,  repetitive  skills  are  being  taught,  such  as  soldering  and  salety  wiring  How- 
ever. as  with  subject  matter  categories  r>  and  (i.  students  may  akso  iu‘i“d  unguidisl 
practice  aller  they  have  had  ;t  session  ol'guided  practice  in  skills  that  are  particu- 
l.irly  dillicult  to  learn.  Finally,  il'guided  practice  events  have  been  omitted  lor  more 
ahli‘  students,  a .session  ol' unguided  practice  or  check  practice  should  he  included. 


\'l.l).l.(l(  1)  (boll/)  /b.scu.ssion.  (iroup  discussion  ol' important  points  in  perlormance  can 
-uhsiilute  1‘llectively  lor  review.  II' complicated  perlormance,  such  as  tracking  a 
radar  targvt,  is  being  taught,  it  might  he  worthwhile  to  record  student  perlormance 
tor  critique  in  group  di.scu.ssion,  .Most  students  will  [irohahly  henelit  Irom  group 
discussion  ol' skills  requiring  special  ri“sourci‘s. 

Vl.l).l,d(5)  r/icc/,'  f'nirlKV.  This  is  a u.sel'ul  technique  lor  stimulating  .sell-critique  and 
rmiew  It  providt's  additional  practici'  as  well,  which  |ioorer  students  may  need. 

Vl.l).l.d((>)  llomrtrorl;.  Only  inesentation  demonstration  types  ol' in.st ruction  are  appro- 

priate lor  homework  in  teaching  individual  skills  requiring  s|iecial  resources 

V'l.D.l  ,d(7)  Ixrnru-.  A review  with  subject  nuitter  types  K-10  is  like  a guided  practice  or 
unguideil  practice  session;  it  requirc's  speciid  resourct's. 


VI. D. 2 'Peaching  Format 

I'he  u.ser  a.ssigns  a leaching  I'ormal  to  each  learning  evimt  type  lor  each  subject 
matter  type  land  each  student  group  or  t rack i.  Recall  that  teaching  lormat  descriln's 
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tlu‘  way  ill  which  tlic  iiistiuction  is  explicitly  structured  to  involve  the  student  ;ind 
adapt  to  his  needs  us  it  tsf^utn^  on.  For  the  jiurposes  oCphinniiiK.  MODIA  recognizes 
live  ruiukinientally  dillerent  I'orinats;  Kroup  interaction,  simple,  recitation,  response- 
paced,  and  adaptive.  These  are  shown  in  relation  to  learning  event  types  in  Table 
11.  ,\  brier  description  of  each  I'ollovvs: 

(Iron/)  InUrin  tion:  A ^foup  of  students  discus.ses  the  subject  matter  in- 
ti'iactively. 

Siin/>le:  The  subject  mailer  is  pre.senled  or  demonstrated  to  the  student; 
the  student  is  directed  to  perfiirm. 

Ririkition:  The  student  is  required  to  respond  overtly  during  the  instruc- 
tion to  indiciite  whether  he  understands,  remembers,  or  can  perform  what 
he  is  supposed  to  be  learninf,r  'I'he  teaching'  agent  receives  and  processes 
the  student’s  respon.ses. 

/\i  s/)o)i,sc-/)U(  ('(/■  The  recitiition  format  is  t;iken  one  step  further  in  that 
the  rule  at  w hich  the  instruction  is  given  is  matched  to  the  rate  at  which 
'tudent  respon.se  indictites  that  the  subject  is  being  learned. 

.\(/u;)fn  c;  The  res|)onse-i)aced  format  is  taken  one  step  further  in  that  the 
mnlrnl  of  the  instruction  is  also  adjusted  to  student  needs  on  the  basis  of 
student  responses. 


Table  11 

Fkk.mi.ssibi.k  Tkacmi.m;  Fok.mats  kok  Kacii  Lkarninc;  Kvknt  Tyi>k 


(troup 

IV.icliiin;  FiimiJl 

rMiiiu 

Kvrnl  I yi>c 

InU'nu'lion 

.XimpU*  Ueoit;ili<>n  Itrsponsi’-paml 

.•\(lapl  ivc 

Dfnum.stratiuM 
( luifU'd 
PraefitH' 

XX  X 

XX  X 

X 

X 

rnyiiiilcd 

X X 

(irtmp 

Dlscti.s.sion 

.\ 

(’hock  Pnu’lirt’ 

lU’vit'W 

n-st 

(’riti(|iir 
\ l<jni<*work 

X 

X 

X X 

XX  X 

X X 

XX  X 

X 

X 

Infhienee  of  Student  Capability  on  ( hoiee  of  Format  VI. d. 2 

As  implied  by  lhe.se  de.scriplions.  the  interaction  of  the  instruction  with  the 
student  becomes  more  highly  structured  as  we  progress  down  the  list  from  simple 
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to  ;i(la[)livc  lormal.--.  Siiuc  lc>>  able  or  lo.'','-  ui'll-prciiari'd  >ni(lcnl>  ttoiioiallx  noi’il 
inoio  a»i.''tana‘,  Ibr  >udt  stU(lonl>  lot  mat:'  toward  the  adajitivc  cud  arc  more  dice 
live  than  arc  Ibrmat.s  touard  t he  simph'  end  Kven  Ibr  I he  average  and  above  averape 
student,  the  ri'spon.se-paeed  and  adaptive  lormats  can  reduce  the  time  re(|uired  l(>t 
leal  nine.  Thereliire.  although  the  more  hiphly  sti'uctured  liirmats  are  considerahiv 
more  expensive  to  pri'paie,  their  cost  ma\  he  delrayed  by  other  sa\  inps  in  cour.si-s 
that  graduate  larite  numbers  ol  students. 

Better  students  are  often  irritated  b\  the  step-b\ -step  approach  of  adaptive  or 
response-paced  instruction  that  has  hetm  prepared  llir  tiveram'  or  below-avera^e 
learners  I'hesi'  piohlemscan  hi‘ avoided,  bv  and  laiyte.  il  instructional  materials  are 
pitched  to  the  bright  students'  level.  In  fact,  they  like  to  outguess  imaninat ivelv 
pre(>ared  respon.se-paced  or  adaptive  courseware  ijiarticularlv  the  latteri  and  enjov 
bein^;  led  to  explore  subtle  points  However,  they  can  make  do  with  even  poorlv 
prepared  instruction  in  simple  liirmat,  imposing  whatever  structui'e  they  need  to 
learn  the  materials  I'herehire,  hir  low-load  courses,  the  simple  hirmat  mav  he  the 
least  costly  choici'  liir  the  lietter  student 

'VI.D.2.b  InHuence  of  Subject  .Matter  Dillieulty  on  (,’hoiee  of  Format 

.Suliject  matter  is  dillicult  or  easv  partly  depending  on  student  capahilitv  and 
preparation  liir  the  course.  Thereliire.  the  same  areuments  can  he  used  to  direct  t he 
choice  of  formats  tiir  various  subject  matter  types;  that  is,  for  poorer  students  the 
sim[)le  and  recitation  formats  are  li'ss  a|ipropriate  liir  more  dillicult  subject  matter 
than  they  are  liir  easier  suliji-ct  matter. 

■Vl.l).2.c  (iroup  Interaction  Format 

The  efoup  interaction  liirmat  applies  to  learning  events  of  t he  proup  discussion, 
review,  and  critii|ue  tvpes  and.  as  mentioned  beliire.  is  the  only  liirmat  appiiipriate 
tor  yroup  discu.ssion.  The  pros  and  cons  of  usinj;  ^idu|i  discu.ssions  for  various  types 
of  suliji-ct  matter  and  students  itreated  in  \’i  1).  1 airii.  cu'b.  and  di  ln  apply  directly 
to  the  t^roup  interactioti  liirmat. 

'I'he  p'roup  interaction  liirmat  is  assumed  to  reiiuire  an  instructor  as  teaching 
a^enl  to  provide  the  necessary  direction  and  substance  to  the  di.scu.ssion.  It  akso 
requires  tlu>  section  si/e  to  (le  laiKc  enouph  liir  bona  tide  ^roup  interaction  to  take 
place  iprohably  the  minitnum  number  of  students  in  the  ),U'ou|i  should  lie  threei  and 
small  etiounh  to  insure  that  every  student  in  the  ^niup  participates  actively  in  I lie 
discussion  ipnibably  the  maximum  number  in  the  pudup  should  be  tenl.  Of  course, 
these  numbers  can  be  altered  either  way,  but  planners  should  be  aware  that  doiti^ 
.Ml  may  damatte  the  eliicaev  ol  the  (troup  interaction  liirmat.  'I'here  will  be  some 
t radeolf  between  maximum  section  si/e  and  the  length  of  the  yroup  intt'raction,  as 
more  students  can  be  actively  involved  at  some  point  in  a lotiger  discussion  than  in 
one  that  is  shorter.  The  maximum  often  is  most  apimipriate  for  a short  discussion, 
^av  I .'i  minutes  or  less 

VI. 0. 2.(1  Simple  ForniiU 

This  Is  the  liirmat  of  the  bulk  of  convent  ional  instruction  Lectures,  demonst  ra 
tion-'.  texlliooks,  tramiim  lilms.  and  slide  presentat iotis  are  almost  alwavs  in  this 
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Ibniuit.  It  is,  ()l  coufsi-,  possible  l()r  recitation,  responsi'-paced.  or  adaptive  mst ruc- 
tion to  occur  during  instruction  in  simpU'  liinnat.  but  tbe  matenals.  lecture  notes, 
class  organi/ation,  and  so  on  are  not  e.\f)licitly  striu’luied  lor  these  purt»oses 
.MODIA  needs  to  capture  the  cost  oi' developing  this  structure,  rather  than  to  de- 
scribe accurately  what  will  take  place  in  the  classroom. 

'leaching  agents  appropriate  lor  the  simple  I'ormat  are  the  learner  and  the 
instructor:  there  are  no  inherent  limits  on  .section  si/e.  'I'he  determination  ol 
whether  the  section  is  to  consist  of  one  student  or  aOO  usually  is  ha.sed  on  the 
availability  ol'teaching  agents  and  the  ca[)acity  ol  iiicilities,  rather  than  on  reijuire- 
ments  of  the  simple  lorniat.  Although  the  simple  format  is  commonly  associated 
with  lock-step  instruction,  even  this  is  not  inherent  m the  method  .Students  may 
proceed  at  dillerent  rates  and  even  on  dilierent  paths  through  instruction  m simple 
fornuit,  although  other  lormats  facilitate  these  types  of  variability,  particularly  lor 
the  less  able  student. 

One  reason  the  simple  lormat  is  u.sed  is  tlrnt  it  requires  minimal  preparation  ol 
courseware.  Although  a full-blown  les.son  plan  is  ollim  provided,  a good  instructor 
can  tetich  eli'ectively  by  ;id  libbing  from  sketchy  notes.  This  tnay  he  the  best  choice 
if  the  course  is  given  rarely  or  to  only  a lew  students  or  is  substantially  changed  so 
frequently  that  preparation  of  courseware  is  uneconomical 

Instruction  in  simple  format  is  tippropriate  lor  ;my  type  of  leartiing  event  except 
group  discussioti.  guided  practice.  ;ind  most  lorms  of  unguided  practice,  check  prac- 
tice. and  test.  'I'he  last  three  generally  are  inherently  in  the  recitation  format  with 
the  exception  of  subject  matter  involving  complex  skills  (types  5-7  and  [xissihly  S-  Idi. 
For  practice  and  test  in  such  skills  it  is  ollen  sullicient  to  give  the  student  brief 
directions  before  he  embarks  on  a (airly  protracted  .se.ssion  of  independent  perlor- 
mance.  'fhis  would  be  a simple  lormat  event. 

Less  frequently,  the  simple  format  might  be  used  to  direct  drill  sessions  in 
unguided  practice  in  subject  matter  types  d and  4 and.  po.ssibly.  S-ll),  if  the  student 
would  be  expected  to  provide  his  own  drill  stimuli.  Having  the  student  supply  his 
own  drill  stimuli  in  unguided  practice  encourages  the  development  of  di.scifilined 
skills  in  independent  study. 

'I'he  simple  lorniat  is  ollen  implicit  in  plans  for  review.  In  most  cases,  the 
instructor  is  expected  to  devise  the  content  of  the  review  session  ad  hoc.  Some  may 
merely  repeat  the  preceding  instruction,  whereas  others  may  use  the  opportunity 
to  help  the  students  understand  what  they  have  learned  in  the  total  context  of  the 
course.  This  suggests  that  review  learning  events  can  be  as  valuable  and  integral 
to  the  course  as  any  other  type  and  that  pre[ilanning  their  content  and  lormat  may 
be  desirable. 


Recitation  Format 

Recall  that  the  recitation  format  adds  the  leature  that  the  student  is  required 
to  respond  overtly  at  .some  point  in  the  instruction  to  indicate  whether  he  under- 
stands or  remembers  what  he  is  supposed  to  he  learning:  and  the  teaching  agent 
receives  and  processes  the  students'  responses  in  some  way,  even  though  no  parlicu 
lar  action  is  preplanned  to  result.  Recitation  is  appropriate  liirall  types  ol  learning 
events  except  group  discussions  and  critiques.  It  is  the  most  frequently  used  lormat 
Ibr  unguided  practice  (particularly  (hr  drill  in  subject  matter  types  .(  and  4 and 
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possibly  H-lOi.  (.'lu'ck  practico,  and  test.  An  unnuidod  practico.  clurk  piaitia-,  or  test 
1‘vont  in  which  stimuli  arc  provided  ii'cipumtly,  as  in  a written  multiple-choice  test, 
is  in  recitation  l()rmat.  Or,  il'the  studetits’  perlbrmance  must  iia-quently  be  observed 
directly  by  an  instructor  during  this  type  of  event,  tlu'  (iirmat  is  equivalent  to 
recitation. 

'I'he  recitation  liirmat  is  very  similar  to  the  simple  I'ormut  in  that  there  is  no 
preplanned,  explicit  structure  f'oi'  adjusting;  the  instruction  on  the  basis  ol'the  stu- 
dent's respottses.  Recitation  can  also  be  [iresented  in  ;my  medium.  For  example,  il 
the  instruction  requires  a lilm,  i)uestions  or  directions  to  the  studemt  can  be  inserted 
where  appropriate,  lidlowed  b\-  a pause  to  ^ive  the  student  time  to  respond  belbre 
the  [)resentation  proceeds. 

The  recitation  format  has  no  inherent  implication  of' lock-step  instruction. 

• VI.D.2.f  Response-paced  Format 

This  Ibrmat  attempts  to  match  the  rate  ok  the  instruct  ioti  to  the  rate  at  which 
the  students  leant  the  subject.  The  requirement  for  inte^tratintt  the  rinht  stimuli  at 
the  right  time  and  with  the  right  I'requency  to  facilitate  learning  increases  the  cost 
of  courseware  development  because  development  requires  special  skills  and  takes 
longer.  Unlike  the  simple  and  recitation  formats,  the  response-|)aced  lltrinat  always 
requires  an  investment  in  courseware  development.'’ 

Because  a response-paced  format  facilitates  adjustment  ol'the  rate  of  instruction 
to  students'  learning  rates,  it  usually  encourages  the  average  studetit  to  progress 
more  rapidly  through  Ih('  infitmetion  thnn  he  would  with  ,sin}p)e  or  ivcitniion  I'or- 
mats.  This  comes  about  from  two  ellects:  (U  Conventional  instiuction  is  geared  to 
the  learning  rate  ol'the  less  able  students  (that  is,  even  average  students  are  usually 
held  back  in  conventional  instruction!;  and  i2i  being  able  to  finish  the  instruction 
early  motivates  some  students  to  work  faster  than  they  normally  would.  Thereli)re, 
if  a large  number  of  students  will  take  the  course,  the  addl'd  cost  of  courseware 
development  may  be  offset  by  savings  in  student  time  and  in  other  recurring  require- 
ments lor  instructional  resources. 

It  is  not  necessary  that  the  response-paced  liirmat  result  in  savings  of  teaching 
time  or  even  in  variability  of  teaching  time.  Students  w ho  finish  early  could  simply 
bi“  allowed  additional  time  to  do  as  they  please  bi'liire  starting  the  next  learning 
event  or  could  be  kept  with  the  rest  of  the  class  until  the  allotted  time  was  up.  The 
respon.se-paced  format  could  still  be  valuabli*  in  these  circumstances  because  it 
stimulates  poorer  students  to  give  more  attention  to  learning.  Whether  a particular 
category  cT  students  needs  this  type  of  stimulation  is  a matter  fi)r  the  plantiers' 
judgment. 

The  response -paced  lininat  is  appropriate  for  present  at  ion  demonstration,  guid- 
ed practice,  review,  and  homework.  It  is  not  appioi)riate  li)r  any  type  of  learning  i 

,*  event  during  which  the  student  is  not  exfiected  (or  not  allowed!  to  receive  continuous  ' 

li'edback  on  his  performance- -i.e.,  Ii)r  unguided  practice,  check  practice,  or  test 
' learning  events.  It  is,  of  course,  inappropriate  liir  group  discussion  and  critique 

In  guided  practice  of  team  skills  (.subject  matter  type  7i,  the  response-paced 

,\n  I'  ih  mmhi  1m-  ma<lf  !n  t his  i(  in>'t  niuli»r'>  \vr!'r  fspruMl  I s t r;iinr<l  to  iisr  I fir  I p.n'rti  i 

ap[it (Ml  h (/(/  hoi  I |ovsr\rt . .Ill  iiisl  nu'tor  misfit  Irtui  to  usr  .in  .ni.ipt  i\r  tor ni.it  in  Ma  li  .1  sit u.it  1011.  tat lin 
tfi.in  hr  linisti.iinrd  to  tin*  rimd  sliurtuir  ol  rrspntisr  p.unu: 
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Ibrtiiat  is  pt'ohahly  indistinguishabit'  Croin  the  recitation  I'ormat.  It  is  included  us  an 
option  because  it  implies  a management  strategy  tbal  permits  time  variability, 
wbereas  tbe  recitation  U)rmat  does  not  have  this  implication  laltbouub  it  does  not 
[)reclude  time  variability!. 

When  tbe  t imes  required  for  various  learnin^r  events  are  estimated,  they  should 
include  tbe  efi'ects  ot'usin^f  tbe  response-paced  f()rmat.  Section  X presents  represen- 
tative numbers  that  may  be  used  at  that  point.  Additionally,  only  when  tbe  section 
si/e  is  one  will  each  student  proceed  at  bis  oicfi  rate.  I’bis  is  also  di.scussed  more  Cully 
in  Sec.  X. 

Adaptive  Format  Vl.D.2.g 

'I'be  adaptive  lijrinat  adjusts  tbe  content  as  well  as  tbe  pace  of  tbe  instruction 
on  tbe  basis  oC student  respon.se.  'I'be  most  familiar  examples  of  instruction  in  tbe 
adaptive  litrmat  tire  tutoring,  branc  ing  programmed  instruction,  and  computer- 
a.ssisted  instruction.  Tbe  adaptive  I'ormat  is  inappropriate  to  tbe  same  types  of 
learning  events  as  tbe  response-paced  .ormat — namely,  unguided  practice,  check 
practice,  and  test— and  I'or  the  same  reasons. 

'I'be  most  frequent  types  of  content  adaptation  in  adaptive  format  are  repetition 
or  remediation  in  reaction  to  incorrect  responses  and  skipping  ahead  in  reaction  to 
correct  responses.  Sometimes  side  discussions  of  subtle  points  of  special  interest  or 
of  possible  misunderstanding  are  also  included. 

MODI.A  does  not  simulate  alterations  in  an  individual  student's  path  within  or 
between  learning  events  in  response  to  his  performance  during  instruction.''  Thus 
it  will  not  be  possible  to  use  MODIA  to  predict,  for  example,  the  number  of  times 
a particular  remedial  unit  would  be  called  up  in  a particular  learning  event  or, 
conversely,  to  trace  the  path  of  an  individual  student  through  a learning  event  of 
branching  programmed  instruction.  (Recall  the  distinction  between  content  diver- 
sification and  concurrent  adaptability,  discussed  in  Sec.  VfB.  and  V.B.2.  i Instead, 

MODIA  detils  with  those  aspects  of  adaptive  format  that  can  have  tbe  strongest 
efi'ects  on  the  way  the  instructional  system  operates  and  its  consequent  require- 
ments f()r  training  resources.  These  are:  (li  teaching  agent  (discussed  below  in 
\'I.D..'fdi;  (2(  tbe  time  required  for  instruction;  (d(  section  size:  (4 1 courseware  devel- 
opment cost;  and  (5i  media  system  requirements. 

The  adaptive  fin-mat  has  effects  on  the  time  required  for  instruction  that  are 
similar  to  those  of  the  response-paced  format.  Time  savings  can  be  somewhat  larger, 
however,  because  instruction  can  be  even  more  efficient  than  in  the  res pon.se- paced 
format.  (Some  comparative  examples  are  given  in  Sec.  X.)  Section  size  must  be  less 
than  for  other  formats  becau.se  the  teaching  agent  must  interact  closely  with  every 
student.  In  most  cases,  the  section  size  will  be  one.  As  might  be  expected,  courseware 
development  costs  are  relatively  large. 

The  adiiptive  format  c:in  incur  technological  difiiculties  in  the  nu'dia  area,  par- 
ticularly where  audio-motion-visual  media  ;tre  recjuired.  A few  media  .systems  of 
these  types  can  be  used  in  the  adaptive  format,  but  they  will  be  quite  expensive  lor 
some  time  to  come.  Since  audio-motion-visual  media  are  rarely  an  absolute  necessity 
l()r  instruction,  this  limitation  will  usually  not  be  significant. 

“ VVuh  thr  rxcfpt  ion  o(  rccu  linu  or  l.nlin^  otUn  (♦•>!  Usirnm^:  cvont  Thr  "kippiim  ol  ;i  ovont 

IxH'ouso  ;i  st  uiiont  \Mt  hin  a i';itc^or\  tor  whk'h  it  is  a '>kip(M‘<t  ♦•\ont  ' font  on t (tivorsitu  at  u*n  • is  ont  iroU 
pro  f>)annoij  amt  not  sahjoi't  to  ranttoin  variations  wjthin  iho  nunlol  a>'  aro  nvvi  los  and  tailuros 
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The  u>tT  assi)4n.'<  a tearhint^  ancnt  to  oach  learning  cvoiit  t\  po  liif  each  .suhjcol 
matter  type  laiul  eadi  'Student  proiip  or  traekr  'I'eaeliinp  apent>  ari‘  the  person.-'  or 
things  tliat  mti-raet  direetly  with  the  sttuients  to  instruct  them  and  tiiay  he  itistruc- 
tors.  learners,  respon.se-paced  programs,  or  adaptive  proprams.  A hrief'definition  of 
each  lidlows. 

A person  ((ualilierl  to  teach  the  course  throuph  traininp  in  the 
subject  matter  and  iti  the  ti-chniques  ol' inst ruct ion. 

Lcurncr:  \ trainr-e;  someone  takinp  the  course. 

/\c.spo)i.sc-;)uc('i/  proprum;  A device  or  maclline  liiat  presents  the  sulpi'cl 
matter,  elicits  an  overt  ri-spon.se  I'rom  t he  st  udeiit,  senses  t he  response,  and 
proceeds  with  tlu-  pi'esentat ion  if  the  response  is  acceptable,  .-\  teachinp 
machine  with  selected  response 

.\duptiVf’  pmprum:  \ devici-  or  machine  that  presents  the  subject  matter, 
elicits  an  overt  response  i'rom  tile  student,  senses  the  response,  and  selects 
the  contimt  ol'the  next  presentation  on  the  basis  ol'the  response.  Usually 
a computer. 

VI.D.d.a  Rtili's  fur  Ihf  liu^lnit  tor  in  MODIA.  .\  discussion  ol  the  roles  ol  the  instructor 
in  .\l()l)l.\  helps  clarilv  the  concept  ol' ti'achinp  apenl.  Most  people  who  are  closely 
associated  with  school  opi-rations,  includinp  those  who  repularly  plan  new  courses 
ol  study.  are  accustonu'd  to  assuininp  that  the  instructor  carrii-s  the  primary  resfion 
sihility  liir  instruction:  and,  thereliire,  wheiuwer  he  is  in  theclassroom  or  laboratory 
hi-  is  the  tr-acher.  To  capture  the  implications  lor  planninp  ol'the  many  ways  in 
which  an  instructor  may  perliirm  this  roll-,  however,  ,M()I)1,\  must  distinpuish 
amonp  them  in  a consistent  way.  The  term  Icuchinp  upcnl  emphasi/i-s  the  dillerence 
between  this  cona'pt  and  the  more  peneral  concept  of  instructor  or  teacher. 

,'\n  instructor  can,  ol'course,  be  a teachinp  apent  and  is  olieii  tlu-  best  choice  liir 
this  role.  As  ;t  teachinp  tipenl  he  • lay; 

• Direct  and  prompt  proup  interaction. 

• I’resent  llicts  and  concepts  to  be  learned. 

• (Question  selected  students  at  appropriate  points. 

• (live  directions  liir  student  prtictice. 

• Provide  drill  stimuli. 

• Uivi'  studrmts  11‘edback  on  the  quality  ol'their  pr-rilirmance  while  they  are 
perliirminp. 

• I’ace  students  as  they  propress  throuph  material 

• Adapt  the  content  ol' instruction  to  perceived  student  iu‘ed.~ 

In  the  liirepoinp  we  havi*  tried  to  emphasize  that  as  fcacfnnp  aprni  the  inslrnrlor 
rnitsi  nilcrurl  diivilh-  with  niosl  of  the  sliidrnis  most  oftlw  time  diinnp  llw  tciiniinp 
firnl. 

'I'o  he  pood  teachinp  apents.  instructors  must  be  able  to  comraunicate  the  subjec  t 
matter  elli'ctivc'ly  to  the  students  and  to  resfiond  to  cpiest  ions  with  |M'iception  and 
patience  Many  students  need  to  I'eel  that  the  instructor  is  directly  and  personally 
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iimiKi'd  with  tiu'ir  proi^rr^.-;  the  i.’haiK'i‘  to  ;i>k  ijiiotioiis  during;  in>truction  ui\o> 
f \ idol  in  ■ of  I his  i in  oh  onion  I . Sliidonl.'  \\  ho  nro  in>oi'iii  !■  m;i\  nood  |ior.-'onal  alton- 
Iion  and  .-iiiiport  and  ina>  li’ol  lo>t  or  no^loolod  d roiiuirod  to  ho  thoir  own  toaohinu 
a^ont>  In  addition,  working;  with  an  imtriKtor  mas  help  .■'tudont>  dosolop  .diihtio 
in  doalins;  ssith  thoir  >uporiori~  and  poors. 

Instructors  mas  ho  tho  host  choico  hir  toas'hm.tt  apoiit>  il  it  is  ddlisailt  to  oht.iin 
hiuh  (|Ualits  matorials  or  tho  coui>o  is  oison  so  rarols  or  to  .-^o  'I'ss  >tudonl,'  that 
proparin.it  t ho  noi'dod  matorial  is  not  ssorthsshilo  Thos  aro  also  fasorod  it  thocoui  so 
Is  l'roi|Uont  Is'  suhstant  iall.s  rosisod  and  an  adapt  iso  program  s'aiinot  ho  Usod.  This 
point  is  I'xpandod  holoss  . 

•MODI.A  pros'idos  othor  roles  fiir  tho  iiistruotor  in  tho  (.'lassidom  or  lahorators 
hosidi's  toaohin^  tiitimt.  In  those  roU's,  tho  instrus'tor  acts  as  a monitor.  A monitor 
is  a person  ss  ho  ma>': 

• Os'orsoi'  student  aotisits'  to  maintain  order. 

• Make  sure  that  salots'  [irooautions  aro  hoina  l()llossod. 

• See  to  administratiso  details  tsuch  as  makitiy;  amiounoomonts  and  takinit 
roll'. 

• I’rosido  assistance  sshon  students  nood  it, 

• Proctor  I'hock  practici'  and  tost  loarniiiK  os'onts. 

If'sUulonts  ss  ill  spotui  tho  hulk  of  tho  loarnini;  osont  ss'orkina  on  thoir  oss  n ss  ith 
proitraminod  texts  or  othor  media,  tho  students  thomsols'os  aro  tho  toachini;  aKonts 
hocati.so  they  control  their  own  ittstriiction  throii^l)  direct  interaction  sviil)  tJie 
moditi,  os'on  thoujih  ati  instructor  may  ho  on  hand  to  ludp  out  il  and  sshon  needed 
(Tho  mi’dia  are  not  tho  teaching'  agents  because  tho  media  aro  passive  This  point 
is  expanded  under  tho  di.scussion  oCtho  loartiors  as  teach inp'  auonts.  i In  this  case  t ho 
instructor  is  a monitor.  :in  important  distinction  (or  sovi'ral  reasons.  First,  as  moni- 
tor. titi  instructor  c;m  supervise  many  tnore  students  than  he  can  as  toachini;  apent 
In  addition,  he  can  he  "shared"  among  learning  evetits  hecau.se  his  entire  attention 
mas  not  he  needed  for  a single  event.  1C  he  is  proctoring  an  exam,  he  I'an  .'Uporviso 
even  more  students,  and  the  possibilities  lor  sharing  him  among  learning  events  are 
eveti  htrger.  Fimilly.  identilying  the  learner  as  teaching  agent  makes  clear  that 
media  tire  needed  to  ctirry  the  hurden  oC  instruction. 

.Monitors  do  not  tilsvays  htive  to  he  instructors.  For  example,  ti  monitor  nei'ded 
primarily  to  tntiintain  order  and  see  that  sal’ety  prtictices  are  observed  could  he 
anyotie  I'amilitir  svith  the  perCormtmee  requirements  oCthe  course,  i ven  a recimt 
cour.se  graduate.  Such  people  can  he  considertibly  le.ss  expensive  than  lull-lledged 
instructors. 

.Although  tm  instructor  svho  is  shared  titiiong  lettrtiitig  events  should  he  idim- 
tilied  tis  a motiitor  lil'only  to  cltirily  resource  ust'i,  MODI.A  doi>s  not  preclude  the 
sharing  oC  instructors  as  teaching  agents  among  learning  events. 

The  l.earner  as  Teaching  Agent  \ I D.d.h 

The  concept  oCthe  letirner  as  teaching  agimt  also  needs  amplitication  In  this 
role,  the  learner  directsand  controls  his  own  study,  working  independently  of  other 
leartiers  or  an  itislructor.  although  he  is  oHen  utider  supervision  oC  a responsible 
person.  (When  the  learner  is  leaching  agent,  the  section  si/e  is  one  or  the  si/e  ol  a 
single  interactive  group  (subject  matter  type  Ti.i 
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Si‘ll-(lirci.'ti‘(i  stuiiv  iiH|uiiv>  aca'>.'  In  hiuli  ijualilx  I'lHirscwarc,  as  lfi<'  Icarnci 
must  he  ^ivi’M  enough  support inu  iiilormat ion  to  t^uido  himscll.  The  ooursow ar c 
must  i^ivo  t ho  k'ariior  diroct  ions  lor  proi'oc’iliiu;  isim|)lo  liirmal  i.  p rose  lit  st  imul  i toi 
drill  or  praot ici- I rooitat ion  l(iriiiati.  provide  models  of  oorroot  respoiisi's  i response- 
jiaeed  lormat  i.  or  suppiv  alternat  ive  pat  Its  t hroupli  t he  material  (adapt  i\e  I or  mat  r 
In  this  sense,  the  eourseware  is  aetint;  as  a teaeher.  Because  the  learner  e.xercises 
till’  ultimate  control  m the  proci'ss,  it  is  more  descriptive  to  identily  the  learner  as 
teai'hiiip  a^cnl.  This  emfihasi/es  the  control  aspects  ol  the  process.  It  also  helps 
dilli’ient  late  hetween  a learner-controlled  process  supported  hv  courseware  and  a 
machine-controlled  process  sup|)orted  hy  similarly  sophisticated  courseware,  as 
must  he  provided  lor  response-paced  or  adafilive  programs.  1 hus.  linear  pro 
i;  ram  mod  text  is  not  a res  ponsv'- paced  pronram  because  t he  st  udmit  cont  nils  his  ow  n 
study  when  workiiut  with  a programmed  text. 

h'or  hit;h-load  courses,  the  least  expensive  choice  liir  teaidiiiyi,;  a.^eiit  is  iirohahly 
the  learner,  even  thoueh  the  courseware  he  uses  must  he  carelldly  prepared  and  ol 
hiph  quality  . Usine  learners  as  teaching  a;yents  in  any  format  llicihtates  time  \aria- 
hility  and  Ilexihle  u.se  of  facilit  ies.  as  any  numher  ofst  udents  w it  hin  the  capacity  ol 
the  facility  can  study  the  materials  in  a lihrary  , a study  hall,  or  at  home,  takiiyq  only 
as  loni;  as  needed  to  compk'te  a k'sson  This  promotes  maximum  economy  in  use  ol 
inst rui't ional  resources.  It  also  encourages  the  preparation  ol  hiph  i|uality  materials 
on  which  sullicient  time  should  he  (,‘xpendei.l,  not  only  to  capture  the  liest  ti'achinp 
practici“  hut  to  validate  inst  ruct  ional  elk'Ct  iveness.  The  liireedinp  remarks  also  apply 
to  response-paced  and  adaptive  pmefaitis  as  teachiiiy:  atie/ils. 

If  many  instructors  parrot  canned  lesson  [ilans  or  mercdy  writi'  them  on  the 
chalkhoard.  tln‘  course  can  hi‘  made  much  clieaper  with  no  loss  in  ellectiveness  hy 
simply  passing'  out  thi‘  lesson  plans  to  t lu'  students  and  re|)lacine  the  instructor  w it  h 
a monitor  in  a study  hall.  (lood  students  will  respond  especially  well  to  such  an 
approach.  Ol  course,  rewrit  iny;  t he  lesson  plans  as  study  piiides  w iiuld  improve  t heir 
ell'ect ivmiess  and  enhance  the  Ilexihility  with  which  they  may  he  used. 

VI.D.d.e  Specdal  Fealure.s  of  Rosponse-paeed  I'rojiriuns 

Response-paced  programs  are  a|)propriate  only  kir  the  response-paced  kirmat 
and  have  the  same  fundamental  advantages.  The  hardware  cost  of  response-|)aced 
proitrams  is  usually  not  a dominant  consideration,  even  when  presented  on  an 
individual  basis.  Hardware  is  available  liir  either  the  y;roup  or  iiuiividual  mode 
Sections  in  the  ^roup  mode  can  typically  he  larper  than  liir  an  instructor,  and  it  is 
even  possible  to  reach  several  .ttroups  of  si  udents  simult.ineoilsly  at  eeoyraphically 
separated  points. 

Vl.D.d.d  Speeial  Features  of  Adaptive  I’ro^jrams 

■Adaptive  programs  are  appropriate  only  liir  the  adaptiw  liirmal  and  have  the 
same  basic  advantages  Becau.se  of  the  hit;h  initial  cost  ol  compuler  hardware  and 
solUvara.  they  are  unlikely  to  he  used  unless  the  coin|Uiti'r  is  already  .iv.ulahle  w ith 
a lamtiiaqe  for  preparing;  course  ware  1 ,anq  napes  liir  couisew  are  pre  pa  rat  ion  permit 
rapid  revision,  makinp  adaptive  proprams  attractive  choices  liir  courses  that  are 
frequently  sipnilicantly  revised 
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Ktt'eits  of  Subject  Matter  Type  on  Choice  of 
Teaching  Agent 

Recall  that  a teaching  format  is  assigned  to  each  type  of  learning  event  selected 
(i)r  teachiitg  a particular  type  of  subject  matter  to  a particular  category  of  student. 
Therel()re,  the  choice  of  teaching  agent  depends,  among  other  things,  on:  the  subject 
matter  type,  the  category  of  student,  the  learning  event  type,  and  the  teaching 
tbrmat.  Table  12  shows  the  teaching  agents  appropriate  lor  each  type  of  subject 
matter  and  each  teaching  l()rmat. 

Typt'  o/  Rvsp\)iisc.  Note  that  response-paced  iuid  adaptive  programs  may  be  used 
as  teaching  agents  onl>  for  subject  matter  types  1, 2,  3,  and  5,  and  for  presentation, 
demonstration  events  in  other  subject  matter  types.  These  programs  are  extremely 
limitetl  in  their  ability  to  process  constructed  responses.  In  (act,  for  simplicity  it  is 
assumed  that  they  can  teach  only  subject  matter  Ibr  which  selected  response  is 
usable. 

student's  knowledge  and  understanding  of  liicts  and  concepts  (subject  matter 
types  1 and  2(  aiv  commonly  evaluated  through  the  use  of  questions  calling  (br 
.selected  response,  as  evidenced  by  ATC's  policy  for  the  construction  of  measurement 
tests,  which  use  the  multiple-choice  fbrmat.  Thus,  response-paced  and  adaptive 
programs  are  often  appropriate  choices  (br  this  type  of  subject  matter.  They  are  also 
appropriate  choices  (br  teaching  subject  matter  types  2 and  5 but  are  inappro|n  iate 
(br  4 and  6,  where  student  mastery  of  classroom  skills  (such  as  typing  or  writingi 


Table  12 

Appkopkiatk  Tkachinc:  Agknts  by  Teaching  P'okmat 
AND  Subject  Matter  Type 


Toacliin^i  Formal 


Subject 

Mailer  Type  C’lroup  Simple  Kecilalion  Kesponse-paced  Adaplive 


1 I 1,.  !■'  L,  f U,  f’,  ItP  1..  f.  ,\P 


2 

1,,  1,  HP  1..  1 

AP 

3 

L,  1,  HP  1.,  1 

AP 

1 

U.  1 

HP'’  1..  1 

.\p'’ 

n 

I-,  I 

HP  L.  1 

A P 

ti 

U.  1 

HP'’  1..1 

AP'’ 

s 

1) 

1 0 

L = Learner. 

I In.stniclor. 

HP  Kesponse  paeed 
AP  = Adaplive  proj*ram. 

‘*Kxcept  homework. 

^Presenlat  ion  demcmsira!  ion  onl\. 


camiot  be  evaluated  bv  means  oCselected  response.  They  may  be  u.sed  in  presetita- 
t ion  demonstration  events,  however,  since  they  would  only  be  checking;  students' 
perception  of  the  demonstration. 

Student  mastery  of  skills  that  make  use  of  special  resources  'subject  matter 
types  7-10)  can  be  evaluated  by  selected  response  so  infrequently  that  they  are  not 
worth  including  in  MODIA.’  Therefore  MODLA  never  allows  res[)on.se-paced  or 
adaptive  p-ograms  as  alternatives  for  teaching  the.se  types  ofsubject  matter  (except, 
again,  for  pre.sentation/demonstration  events). 

Suhjnt  Mutter  Difficulty.  Generally  speaking,  learners  would  tend  to  be  f;i- 
vored  as  teaching  agents  for  easier  or  less  complex  subject  matter  types  such  as  1. 
3,  4,  and  perhaps  8. 

VI.D.3.f  Effect  of  Teaching  Format  on  Choice  of  Teaching  Agent 

Table  12  shows  that  teaching  format  has  a strong  efiect  on  choice  of  teaching 
agent. 

Group  Interaction  Fitrmut.  In  fact,  only  an  instructor  may  be  chosen  as  teaching 
agent  in  the  group  interaction  format. 

Simple  Format.  The  most  appropriate  choices  for  teaching  agent  are  between 
the  instructor  and  the  learner.  Response-paced  programs  or  adaptive  programs  will 
usually  be  unwarrantedly  expensive  for  the  simple  format. 

As  teaching  agent,  an  instructor’s  skill  at  one-way  communication  is  of  gieatest 
importance  in  the  simple  format,  wdiereas  the  learner  needs  skills  of  reading,  listen- 
ing,  observing,  or  otherwise  perceiving  if  he  is  teaching  agent. 

Recitation  Format.  As  in  the  simple  format,  the  most  appropriate  choices  for 
teaching  agent  are  between  the  instructor  and  the  learner.  When  the  teaching  agent 
is  the  in.structor,  the  recitation  format  for  subject  matter  types  1 and  2 limits  the 
section  size  to  the  number  of  students  the  instructor  can  see  or  hear  clearly  at  one 
time.  This  is  usually  somewhere  from  15  to  40,  depending  on  the  design  of  the 
cla.ssroom  and  other  factors.  F'or  subject  matter  types  3-10.  the  limitation  on  section 
size  will  be  determined  by  whichever  is  smaller — the  number  of  students  who  can 
see  and  hear  the  instructor  or  the  number  the  instructor  can  see  and  hear. 

Response-paced  Format.  Mere,  the  teaching  agent  presents  the  facts  and  con- 
cepts to  be  learned  or  demonstrates  the  skill  to  be  mastered,  presents  stimuli  for 
overt  student  response  integrated  with  the  instruction,  perceives  the  response,  and 
[iroceeds  with  the  instruction  only  after  an  acceptable  respon.se  has  been  made.  The 
most  likely  choices  are  an  instructor,  the  learner,  or  a respon.se-paced  program. 

I.i-arners  who  ar<‘  well  motivated  can  be  very  economical  choices  for  teaching 
agents  in  the  resjjonse-paced  format.  As  mentioned  earlier,  academic  ability  is  not 
tiM(  irufiortan;  fiir  this  format  and  may  even  be  a hindrance  if  courseware  is  not 
l•'IM•clallv  jirepared  for  the  top  students.  In  fiict,  using  thi“  learner  as  pacer  can 
II  tu.illv  build  study  skills;  it  frees  the  fast  learner  to  direct  his  attention  to  particu- 
ir|\  dillicull  O'-  interesting  topics  and  allows  the  slow  learner  to  take  his  time 
Aifh.iiii  it-ar  .>f  embarrassment.  If  students  are  immature  or  insuliiciently  moti- 
ii.-d  )iowr\iT.  they  may  take  advantage  of  the  situation  to  dally. 

* ' ■•ifDr  ni.itirr  to  'lu  htiir  this  oplit»n  in  .MOHIA  luit  would  c««nMdft;il»lN  iiu‘nM>o  thr 
. ' ’ \ siuhitt  t m.ittrr  wtmld  1m • added . one  lor  eaeh  ol  7 ihrou^h  IM 
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'i’fic  iidvantagi'  ol  usitiK  ati  instructur  as  teadiinK  af,'ent  in  the  response-paced 
I'ormat  is  that  he  can  spi'ed  up  tlie  learning  oC  students  whose  motivations  are 
delicient  and  can  imnu’diati'ly  spot  points  at  which  students  are  having  difiiculty. 

Sonu'  research  indicates  that  use  oC  an  instructor  as  pacer  for  a small  group  of' 

students  decreases  the  averagi'  time  requirc‘d  over  self-pacing  by  as  much  as  125  j 

percent.''  This  is  not,  however,  a particularly  congenial  role  for  some  instructors,  as  f 

they  must  act  to  some  extent  as  taskmasters  atid  are  greatly  restricted  in  the 
amount  of  spontaneous  interchange  they  can  have  with  the  class.  In  addition,  .sec- 
tion si/e  must  be  limited  to  the  number  of  students  tbe  instructor  can  see  or  hear 
well  enough  to  know  how  the  group  is  progressing. 

It  is  very  expensive  for  an  instructor  to  pace  individual  students.  If  an  indi\  idual 
approach  is  needed,  it  might  t)e  better  to  train  the  instructor  to  carry  out  a fully 
ada|)tive,  tutorial  f()rmat  rather  than  to  lock  him  into  the  constrained  structure  of 
response-pacing.  It  makes  more  .sense  for  an  instructor  to  pace  a group  of  students 
with  similar  learning  rates  ratlu’r  than  pacing  one  student  at  a time,  fienerally  at 
most  three  groupings  are  used. 

Response-paced  programs  cannot  become  impatient  with  students  or  "feel" 
stilled  by  the  H)rmat.  'I'he  studetit  cannot  skip  idly  through  tbe  progratn  but  must 
interact  with  it  frame  by  frame.  A response-paced  [)rogram  cannot  entirely  over- 
come the  effects  of  poor  motivation,  however,  because  the  student  can  still  dally  in 
answering  or  can  answer  at  random  until  he  hits  the  right  response. 

Aduplitr  FornHil.  In  this  format,  the  teaching  agent  presents  the  facts  and 
concepts  to  he  Icarni'cl  or  domon.'^trntos  the  .skill  to  he  mastered,  pre.sents  stimuli  lor 
overt  student  response  integrated  with  the  instruction,  perceives  and  assesses  the 
ri“S|)onse,  and  selects  the  next  instruct  ional  step  on  that  basis.  The  most  a|)proin  iate 
i hoices  for  teaching  agent  an*  among  the  learner,  instructor,  and  adaptive  program; 
res[)onse-paced  programs  are  too  limiti'd  to  be  used.  The  leaching  agent  lor  adaptive 
format  learning  events  must  be  a cut  above  the  run-of-the-mill  teaching  agent. 

Arguments  favoring  the  choice  of  tbe  learner  are  similar  to  those  advanced  for 
tbe  response-paced  format. 

Tlie  averagi-  instructor  needs  special  training  to  teach  (-llectively  in  an  adaptive 
format,  even  when  dealing  with  studentson  an  individual  basis,  'futoring  more  than 
one  student  at  a time  requires  unusual  qualities  of  responsiveness,  perception,  ami 
patience,  as  the  instructor  must  deal  with  a variety  of  student  personalities  and 
needs.  I’robably  no  one  can  deal  effectivi-ly  with  more  than  six  students,  and  four 
IS  a more  realistic  number  A good  tutor  is  the  most  eflectivi-  teaching  agi-nt  yet 
devised  and  may  wi-ll  be  tbe  best  choice,  especially  in  courses  that  are  inherently 
expensive  because  of  low  student  load  or  tlu-  nature  of  tlu-  subject  matter.  Medical 
education  is  a good  example  of  tbe  latter 

.Adaptive  programs  require  courseware  of  the  same  quality  as  or  Ix-tter  t ban  t lu- 
coursevsare  used  by  a learner  as  a teaching  agent.  'Phis  may  be  justilied,  however, 
it  a large  proportion  of  leainers  aie  insullicient ly  motivated  oi  otherwise  deficient 
in  attitudes  or  study  skills  to  be  their  own  teaching  agents  Because  the  adaptive 
program  controls  and  can  record  the  progress  of  the  instruction,  daydreaming, 
unwarranted  skipping,  random  .selection  of  answers,  and  other  diversionary  tactics 
can  be  spotted  and  minimi/t-d 
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ll'llu‘  cuursfware  is  proixiied  hv  instructors  highly  qualified  scithin  the  subject 
area,  adaptive  proKninis  can  be  more  diverse  in  their  adaptability,  more  ridiable, 
and  tnore  "patietit”  than  an  average  instructor  and  less  e.\pensi\e  in  the  loiif;  run 
than  instructors  trained  to  be  equally  etiective, 

Vl.D.d.g  Effects  of  Learninff  Event  Type  on  C'h»>ice  of  Teaching  Agent 

tti'cause  the  teachitig  agent  plays  dillerent  roles  in  the  difleretit  types  ol'learning 
events,  these  types  all'ect  the  choice  of  leaching  agent.  The  most  obvious  instances 
are  the  group  discussion  and  critique,  which,  because  they  use  the  group  interaction 
(()rmat.  require  an  instructor  as  teaching  agent,  and  homework,  li)r  whicii  only  the 
learner'  may  be  teaching  agent  in  this  version  or.\U)l)lA. 

An  instructor  may  be  required  Cor  guided  practice,  review,  check  practice,  and 
test  events  where  the  student’s  performance  must  be  observed  and  judged  by  a 
trained  person  during  the  learning  e\ent.  This  is  most  likely  to  be  true  in  subject 
matter  types  9 and  10  and  possibly  4 or  ti. 

There  is  an  alternative — to  record  student  performance  for  later  evaluation 
(check  practice  and  testi  or  for  self-critique  during  guided  practice.  Self-critique  is 
often  a highly  effective  means  of  instruction.  .Means  for  recordi;ig  perfbrma/)ce 
would  most  likely  be  needed  in  subject  matter  types  9 and  10,  in  which  the  [)rocess 
of  |)erfbrmance  is  important 

When  an  instructor  is  teaching  agent  for  a guided  practice  event,  it  is  particu- 
larly important  that  the  section  size  be  kept  small  enuufih  lor  him  to  provide  the 
necessary  feedback  to  every  student.  The  apjH'opriate  size  will  depend  on  the  fre- 
(juency  with  which  stimuli  are  given  and  the  mode  of  student  p('if()rmance  requirt-d. 
If  students  can  respond  orally  or  by  writing  on  the  chalkboard,  an  instructor  can 
keep  tabs  on  the  progre.ss  of  a larger  number  than  if  other  means  ofrespon.se  must 
be  used. 

A ca.se  can  al.so  be  mtuie  for  choosing  an  insti  uctor  when  students  must  observe 
safety  precautions  while  using  special  resources,  as  in  guided  practice,  review,  check 
practice,  and  test  events  in  subject  matter  types  7,  9,  atid  10:  unguided  practice  in 
types  9 and  10:  and  possibly  presentation/demonstration  twents  in  type  7.  This  case 
is  somewhat  weaker,  however,  because  a monitor"’  can  ollen  supervise  a larger 
section  than  can  an  instructor  acting  as  teaching  agent  (or  he  can  be  shared  among 
sections'. 

.\n  instructor  might  be  1'avori‘d  lor  conducting  presentation  demonstration 
events  in  subject  matter  types  7,  9,  and  10  because  he  will  be  needl'd  as  a safety 
monitor  or  for  other  reasons  in  a guided  practice  se.ssion  immediately  following  the 
demonstration.  It  might  seem  most  convenient  to  have  the  same  instructoi' do  the 
demonstration,  but  that  is  not  always  the  most  economical  ap|)roacli,  particularly 
if  the  special  resources  are  in  short  supply.  In  that  event,  it  may  be  better  to  record 


' KrsjKiMsr  jKin'il  or  ivr  pro^nHn"  would  hr  um-CuI  (dr  uu  mu  homcvsorlv  in  n't-poiiM- 

pan*d  or  adafifivo  Idrrnafs  fo  v^h<t  tflhiTWi.HO  }rl  ihoir  work  slidf  The  p?<ir;ram>  could  ho 

doviM'd  lo  koop  a rorord  ol  a»mninonl  (••nn plot  ion  lor  oach  mdiv  idual  >1  udi'nt . I hu>  lurl  hor  a.ssurinu  t hat 
tho  .t»imunon(>  aro  done  t M courM*.  ( lii>  would  moan  t fiat  hanKsaro.  lat’ihl  io>.  and  po^^iliU  a monitor 
(o  ‘'Ofomiard  flu*  f>ronii'*o>  won  hi  ho  noo<fod  .dl/*r  das'-  hom"*  Smro  I ho  >*1  ratoi^N  would  proha  hi  \ ho  ilnwcn 
finU  it  ifio  hardwaro  liad  h«*on  liounfii  lor  rounlar  ola''''ioom  in>lrmtion.  tho  oo>t  ol  liio  cour^o  mmht  1m- 
im  roa.''od  oni%  h\  th»M-o>t  ol  pitiMdiiit:  tin-  rnomtoi  Kutun-  voi'ionsol  M(  )|)1  \ nia>  iiuimlo  thoM*oplions 
Wln-llior  a monitor  i-  noodo«|  and.  if  mi,  wfiothor  hi-  niU''l  ho  a (ulK  tpialdioti  in.strucloi  .nr 
dolorminod  lator 


71 


tlu‘  ilomonstra) ion  so  tho  rosouivos  would  ho  uvnilahio  (i)i'  studont  uso.  Rocordod 
dotnoiist  rat  ions  can  bo  tauf^ht  by  adaplivo  or  rosponso-pacod  pi'o^'rams  or  by  tbo 
loai’iior  hiinsoll'. 

Anothor  point  I'avoriiiK  locordod  doinonst  rat  ions  is  that  it  is  sonu“timos  hard  (()r 
many  studimts  to  obsorvo  a doinonstration  ;;i\on  in  poison,  particularly  iCsmall  or 
partially  hidden  movomonts  aio  involved,  unk-ss  special  aids  are  provided.  This  is 
less  likely  to  he  a problem  I'oi'  classroom  skills  than  it  is  (iir  skills  usinn  special 
resources,  hut  it  can  still  ari.se  Typinu  is  a K'»>d  exampk-  oC  such  a skill  in  the 
classroom.  H'an  instructor  ^ives  the  demonstration,  thereline,  the  number  of'stu- 
dents  who  can  he  in  the  section  may  he  ipiite  limited. 

Learners  are  particularly  good  choices  as  teachintJ  aKimts  kir  guided  practice  in 
subject  matter  types  .1  and  4.  .\n  instiuctor  may  he  bored  by  haviiiK  to  nive  drill 
stimuli,  and  his  capacity  (iir  [irocessing  in(()rmalion  can  he  overloaded.  As  monitor 
he  can  spot -chirk  the  work  ol'latyte  numbers  ofstudents  during  the  session  to  make 
sure  that  they  are  fjioperly  checking  their  own  prot'ress. 

Response-paced  or  adaptive  programs  are  also  ^'ood  choices  lor  ttuided  practice 
in  subject  matter  typi‘s  .'i  and  5.  The  requiioment  Coi'  overt  response  helps  motivate 
the  student,  and  the  program  device  relieves  the  instructor  ofti-dious  chores. 

The  learner  is  prohahly  t he  best  selection  Cor  un^mided  practice  in  subject  matter 
types  .'i  throimh  ti  and  S,  both  hecausi*  this  permits  tnaxitnum  Ilexihility  in  the  use 
ol  instructional  resources  and  because  the  intent  ol'uiiKuided  practice  is  to  develop 
skills  ol  indepe  ideiit  per(i)fmance  and  study. 

'/'he  /earner  r-  an  especialJy  a/)propriate  c/ioice  l()r  teachin.i;  agent  lor  guided 
practice  and  unguided  practice  in  subject  matter  type  8.  In  guided  piactice,  he  can 
check  his  work  step  by  step  against  a tnodel  o(  w hat  it  should  hi‘.  Pictures  or  other 
media,  mockups.  or  actual  equipment  cati  depict  the  results  oCeach  step  in  perli)r- 
tnance  Most  trainees  are  strongly  motivated  to  master  the  skills  with  w Inch  subject 
matti'r  types  S-10  are  typically  concerned.  'I'he  student  oUen  has  been  itching  to  get 
his  hands  on  the  equipment  I'rom  the  beginning  of  the  course  atui  has  no  1'i‘ai'  ol 
appearing  stupid  because  ol' academic  deliciencies.  It  is  adi  i.sahle  to  capitalize  on 
such  motivation  to  the  greatest  extent  possible. 

In  check  practice  and  ti“st  events,  thi-  teaching  agent  is  the  giver  ol'directioiis 
or  the  director  ol  perlifrinance.  Rating  student  perl()rmance  and  providing  k'edhack 
to  the  student,  though  ol' primary  importaTice  in  association  witli  events  oh  these 
types,  is  done  alter  the  liict. 

As  in  unguided  practice,  the  learner  is  prohahly  the  best  choice  for  teacliing 
agent  li)r  check  i)ractice  and  test  events  li)r  subject  matter  types  1 through  li  and 
H.  Remember  that  even  though  school  policy  may  re(|uirean  insi ruclor  to  superi  ise 
test  learning  events,  only  if  he  I'urnishes  the  test  directions  and  i|Uestions  direct  l\ 
to  each  student  is  he  tlie  tetiching  agiml  If  the  event  rei|uires  the  learner  to  read 
and  respond  independently  to  written  test  materiaN  under  supervision  ol  an  mst  rue 
tor.  the  instmetor  is  ;i  monitor,  tiot  a teaching  agetit  Instead,  the  learner  is  the 
teaching  ;igent.  This  is  the  most  commonly  used  mode  liir  check  practice  atid  test 
events  liir  subject  matter  types  I through  h and  is  also  Ifequentli  ti>r<l  liir  suli|eci 
matter  type  S,  in  which  the  student  is  simply  directed  to  produce  the  appropriate 
product  atid  is  judged  on  the  basis  ol  its  qu.ilitv 

Since  check  prtictice  and  test  events  are  alwais  m the  simple  or  recitation 
liirmal . M(  )l  )1.\  does  not  prm  ide  response  paced  or  adapt  i \ e [wogi  a ms  as  choices  loi 
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these  events.  If  such  devices  are  readily  available,  however,  or  will  be  used  in  most 
of  the  course,  planners  may  want  them  to  present  test  questions  and  record  and 
perhaps  score  student  reponses.  Such  use  is  particularly  desirable  l<)r  computer- 
managed  instruction  or  other  special  applications  of  computer-administered  :tnd 
computer-'scored  tests."  This  element  may  be  rtdded  tocour'se  design  ;rt  later  plirtses 
of  the  decision  pr-ocess— i.e.,  at  VIII. A (Adjusting  the  Assignment  of  Special  Re- 
sources) or  at  VTll.I  (('hanging  the  Assignment  of  Resour'cesi. 

VI.D.3.h  Summary  on  Choice  of  Teaching  Agent 

The  foregoing  discussion  is  summ;rrized  for  the  rertder's  convimience. 
/nstrudora  are  favored  when: 

• Pr'ovision  of  high  quality  coursewar-e  is  not  justified  (the  studertt  Irurd  is  too 
low;  the  course  is  given  too  infrequently). 

• Course  content  is  frequently  signilicantly  r-evised  and  ;rn  ;(d:rptive  pr-ogr:trn 
is  not  a feasible  choice. 

• The  average  instructor  is  a high  quality  teacher;  he  can  cornrnuniciite 
elilectively  and  is  patient  and  r-esponsive  to  student  needs. 

• Feedback  on  student  perlbrrnance  must  be  given  by  an  instructor  (guided 
practice  and  r'eview  events  in  subject  matter  types  7.  9.  10.  and  possibly  1. 
(i). 

• Students  must  be  closely  supervised  by  ;r  full-lledged  instructor  lor  srdety 
reasons  (guided  pr-actice.  r-eview,  check  practice  and  test  events  in  subject 
matter  types  7,  9.  and  possibly  10;  unguided  practice  evimts  in  subject 
matter  type  9 and  possibly  10;  possibly  presentation  demonstration  events 
in  subject  matter  type  7). 

• The  subject  matter  is  diflicult  or  complex  and  the  students  are  below  aver- 
age. 

• The  simple  or  recitation  format  is  used  and  the  students  are  bidow  average 
I.earners,  ;-c.spo;tsc-/xrcc(/  progrorn.s-.  or  adaptive  programs  are  favored  when: 

• High  quality  coursewar-e  is  available  or  its  prepai-ation  can  he  justilii'd 
economically — e.g.,  by  large  chi.ss  si/e. 

• It  would  be  dillicult  Ibr  students  to  obser've  a demonstration  done  in  per-.son 
(pr-esentation/demonstration  events  in  subject  matter  types  1-10(. 

• The  instructor  would  become  hor-ed  with  having  to  teach  routine  or  i-iqreti- 
tive  skills  (guided  pr-actice  events  in  subject  rnatti'r  types  .1.  4.  and  possibly 
7-101. 

• Special  r-esour-ces  that  ar-e  needed  to  teach  skills  ar-e  in  short  sti(i()l> 
Ipr-e.sentation/demonstration  events  in  subject  matter  types  7-101. 

Learnerti  or-c  favored  occr  r-es/ruMsc-pm-cd  or  (idoptit'c  /rr-ogtritti.s  ii'/icti 

• They  ar-e  acadenrically  malui-e.  well-motivated,  and  have  rnaster-ed  the 
basic  skills  of  r-e;tding  and  listening 

• Check  practice  and  test  events  are  given  in  subject  matter  types  1-0  and 
K. 


Krnwn  ' [!»7 1 I.cvicn  ct  al  ' pp  7.{ 
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• An  objective  of  the  instruction  is  to  develop  study  skills  (homework;  un- 
ttuided  practice  in  subject  matter  type's  J-6.  S,  and  possibly  7,  9,  JO; 
presentation  demonstration,  guided  practice  in  subject  matter  type  8i. 

• The  subject  matter  is  fairly  ea.sy  or  simple. 

R('s/)o/i.'<('  /)(i(v</  or  (i(l(iptiir  programs  urc  favored  when: 

• Students  are  academically  deficient  or  poorly  motivated. 

• Instructors  are  ineffective  or  impatient. 

• Instructors  are  more  expensive  than  the  alternative  hardware  and  cour- 
seware. 

• Detailed  information  on  student  responses  during  instruction  will  be  used 
to  tailor  instruction  to  individual  student  needs  (adaptive  programs). 

• Course  content  is  revised  frequently  and  adaptive  progiams  are  readily 
available. 


VII.  DEFINE  TEST  DETAILS 


Tost  details  cannot  be  defined  until  the  number  and  types  of  leartiint'  events 
assigned  to  teach  each  objective  have  been  established  bectiuse  these  afiect  the 
likelihood  that  students  will  fail  a test  on  th;it  objective.  Moreover,  the  sequence  of 
learning  events  dictates  the  point  to  which  students  must  go  back  when  they  have 
to  repeat  earlier  parts  of  the  course  becttuse  of  poor  test  performance.  This  section 
describes  the  decisions  that  follow  the  definition  of  the  sequence  of' learning  events 
for  each  student.  Figure  9 shows  the  relation  of  steps  described  in  this  section  to  the 
overall  decision  process. 
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Fig.  9 — Relation  of  decisions  described  in  Sec.  'VII 
to  overall  decision  priK’ess 


FAILURES 

I I'plan  tiers  expect  sonu'  students  to  be  ehmitiated  from  the  course,  they  will  need 
to  idenfily  t<‘sts  at  which  such  failures  may  occur  ll'diversilication  has  been  chosen, 
planners  may  al.so  s|H>cify  how  failures  are  dislribiiled  among  student  categories. 
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VII. A.l  Proportion  of  Failures  for  Kaeh  Student  Category 

Probahly  a diflereiU  rate  of  failure  should  he  speeilii-d  l()r  difli-rent  student 
cate^jories.  For  example,  most  ol'the  liiilures  may  occur  in  the  lower  ahility  catego- 
ries of  students;  students  with  hijjhei'  ahility  may  fail  only  through  lack  of  motiva- 
tion. However,  an  objective  of  diversification  could  he  to  equali/e  tlie  liiilure  rate 
amonp:  student  catep;ories,  in  which  case  the  .satne  percentage  ol'students  would  tinl 
in  each  catep'orv. 

VILA. 2 Desijjnate  Failable  Tests 

Planners  may  designate  any  or  all  tests  (or  nonet  as  fiiilahle.  The  HU.\1  allocates 
failures  equally  among  finlahle  tests  fin-  each  category  ol'students  to  produce  the 
designated  overall  elimination  rate.  Tests  should  not  he  designated  as  points  of 
failure  ifthe  material  a test  will  cover  is  very  easy  or  has  been  covered  thoroughly 
in  a variety  of  learning  events,  and  all  students  may  pa.ss  the  test. 

C'learly  the  sooner  students  who  will  ultimately  fail  can  he  screened  out,  the 
more  instructional  resources  can  he  saved,  so  failable  tests  should  appear  eai  ly  in 
the  course,  but  enough  ol'the  subject  matter  must  have  been  covered  to  t)rovide  a 
firm  basis  for  a decision  so  that  potentially  good  students  will  not  he  eliminated 
Probably  the  first  point  of  elimination  should  occur  at  least  several  weeks  aller  the 
course  has  been  under  wav. 


VII.B  RECYCLES 

Students  who  do  very  poorly  on  a test  but  do  not  liiil  it  may  he  required  to  repeat 
some  of  the  material  the  test  covers.  Since  details  of  recycling  depend  so  heavily  on 
the  details  of  course  structure,  it  may  ollen  he  advi.sable  to  make  most  of  the.si- 
decisions  while  working  at  the  terminal. 

VII. B.l  Designate  the  Percent  of  Students  Recycling  from  Each  Test 

The  percentage  of  passing  students  that  will  he  recycled  alter  taking  each  test 
can  be  any  number  between  land  includingi  I)  and  101).  Like  failure  points,  these 
numbers  should  reflect  the  difficulty  of  the  subject  matter  the  test  covers,  the 
thoroughness  with  which  the  subject  matter  is  taught,  and  the  abilities  of  the 
students  who  take  it. 


V11.B.2  Specify  Recycle  Point 

Whenever  the  percentagi*  of  students  that  will  recycle  from  a pai'ticular  test  is 
greater  than  0.  the  material  they  repeat  must  he  designated  This  choice  hinges  on 
several  considerations:  the  coverage  ol'the  test,  administrative  re(|uirements,  and 
detailsofthe  structure  of  the  preceding  ittst  ruction  In  general,  the  repeated  instruc 
tion  should  include  all  ol'the  ohjectives  covered  by  the  test  If  a recycling  student 
must  join  a class  that  entered  aller  his  own,  he  must  recycle  to  the  point  at  which 
they  enter— eg.,  th(‘  beginning  ol'the  block  or  course.  If  lock-ste|i  instruction  will 
not  he  used,  however,  students  can  ollen  skip  the  introductory  evimts  at  the  lM‘gm 
nmg  of  the  .set  of  object  ives  to  he  repeated  In  fully  modulari/ed  cour.ses,  recycling 
students  repeat  only  the  module  covered  hv  the  test 
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Vlll.  DESCRIBE  RESOURCES 


Till'  lu-xl  step  in  the  process  is  to  identily  the  typi“s  ol’ resourees'  lu-eded  li>r 
teaeliinj;  eaelt  learning  event.  'I'his  includes  dillerentiation  oCt  lie  t\  pes  of  insti  uctors 
if  desired,  assignment  ol' monitors  and  evaluators  where  nei'di'd,  specilication  ol' 
types  ol' facilities,  and,  linally,  identilication  ol' media  hardware  and  courseware. 
Figure  10  shows  the  relation  ol'steps  described  in  this  .section  to  the  overall  decision 
process. 

In  early  stages  ol'planning  when  only  a rough  course  design  is  Ix’ing  considered, 
most  I'esources  can  be  treated  as  generic  types  such  as  "instructoi"  "classroom."  or 
"workshop."  .As  the  design  is  I'elined,  however,  the  iU“ed  llir  dilh-rentiated  resources 
may  become  apparent;  moreover,  resource  dillerentiation  can  provide  additional 
opfiortunities  lor  ell'ecting  cost  savings.  F'inally,  the  more  accurately  the  ri'sources 
can  be  desciibed,  the  more  accurate  will  be  the  costs  estimated  hv  .MOIK'O.M. 
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Fig.  10 — Relation  of  decisions  de.scrihed  in  Sec.  V'lM 
to  overall  decision  proce.ss 
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AD.U  ST  THK  ASSU;NMKNT  OF  SFKC'lAl.  KKSOl  lU'KS 

ivsuuri'cs  la-tiuircd  lor  object ivi“s  and  tot-^  iti  'iil)jeet  matter  types  7-10 
are  uieiitiliiHl  earlv  in  the  design  process  !n  the  course  o|  >pecilyinp  teaching  meth- 
od. some  learniiu;  events  oftlu'se  subject  matter  types  may  have  been  desi^mated 
l()r  which  the  special  resources  a I’e  not  needed,  or  some  learning  events  m;iy  require 
the  use ol  special  resources  that  are  not  originally  a.ssinned.  TliereCore.  .MODIA  pdves 
planners  a .second  opportunity  to  assipn  special  resources.  .Adjustment  ol  s[)eci;d 
lesources  liir  particular  types  of  learning  event.'  is  discus.sed  below. 

Presentation  Demonstration,  Teaehin>{  Aj{ent  Is  instructor 

The  usual  practice  is  toe.\[)ect  the  instructor  to  u.se  whatever  s()eciaJ  rosvurccs 
the  students  will  need  in  hiter  letirninp  events  to  demonstrate  tuui  discuss  the  skills 
they  tire  KoinK  to  letirn.  As  pointed  out  earlier,  however,  this  is  not  always  the  best 
use  of  resources,  particularly  those  that  tire  in  such  short  supply  that  is  is  diliicult 
to  pive  every  student  enough  hands-on  e.xperience  to  master  the  skills  he  should  he 
learnin.t;.  Therel'ore.  even  when  the  teaching  agent  is  an  instructor,  it  mtiy  be  desir- 
tihle  to  record  the  demonstration  on  him  or  wluitever  media  tire  needed  so  that 
students  will  htive  tis  much  on-equipment  tinie  as  possible. 

Presentation  Demonstration,  Teaching  Agent  Not  Instructor 

U’lien  the  teaching  agent  is  not  an  instructor,  it  is  undvsiniblc  lor  students  to 
use  the  specitd  resources  during  an  introductory  learning  event  for  two  retisons. 
First,  they  nuiy  not  have  suflicient  aciiuaintance  with  the  resources  to  htindle  and 
observe  them  safely.  :ind  second,  since  mediti  will  be  required  to  support  and  direct 
letirning  tinyway,  there  is  little  reason  not  to  record  the  demonstrtition  on  whatever 
mediti  are  needed, 

(iiiided  Practice,  Unguided  Practice,  Review, 

Check  Practice,  Test 

A letirning  event  ol’ any  of  these  types  in  subject  matter  types  7-10  usually 
requires  the  student  to  work  with  the  special  re.sources  as.socitilt'd  with  the  subject 
matter.  In  general,  therefore,  one  would  not  delete  any  s()ecial  resources  assigned 
to  these  events. 

(iroup  Discussion,  Critique 

Cieneriilly,  specitd  resources  would  not  be  required  for  this  type  of  letirning 
event,  although  discussion  can  often  be  more  fruitful  when  students  can  illustrate 
their  points  by  referring  to  the  real  thing.  The  choice  will  depend,  as  before,  on 
whether  this  is  the  most  productive  use  of  special  resources  that  are  prolitibly  in 
short  su()ply  or  whether  surrogates  in  the  l()rm  of  models  or  pictures  would  be  good 
enough  liir  this  tvfK*  of  inslrucfiontil  ii|>plictition 

Homcwtrrk 

.MOOl.A  tissunu-s  that  s(iecial  resources  .are  never  reijuired  fiir  homewiirk  learn 
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in^  I'vi-iits  IMamu-rs  may  make  such  allocations,  il' dcsirotl,  hut  the  HLhM  will  not 
I account  I'of  them  in  coni|)utin^'  utilization. 

V111.A.6  AddintJ  Special  Resources 

At  tliis  point,  special  resi)urces  that  were  omitti-cl  i-arher  may  he  added  to  any 
learning  event.  For  example,  special  re.sourci-s  used  h)r  studimt  practice  in  subject 
matter  types  7-10  may  also  he  usel'ul  f()i-  demonstration  or  discussion  .sessions  in 
subject  matter  types  1-0. 


VIII. B RESOl’RC'E  ASSIGNMENT  POLRTES 

Resources  that  ;ue  not  subject-matter  spi-cilic  are  next  assigned  to  learning 
events.  For  example,  planners  may  want  to  assign  instructors  w ho  htive  been  trained 
to  teach  particular  blocks  ol  the  cxiurse  to  those  blocks.  This  could  be  done  by 
a.ssigning  Instructor  1 to  Block  I.  Instructor  II  to  Block  11,  and  so  on. 

To  relieve  the  user  of  as  much  work  as  possible,  the  IH  allows  assignments  to 
be  made  for  combinations  ol'learning  events  rather  than  learning  event  by  learning 
event.  'I’he  learning  event  combinations  provided  tire  shown  on  Ttihle  13.  Assign- 
ments thiit  are  tilwtiys  tivtiilable  for  every  resource  type  tire  \V  imeaning  that  the 
same  undili'erentiated  resource  is  assigned  to  the  entire  course)  and  I.E  imetining 
that  the  resource  is  a.ssigned  and  defined  learning  event  by  learning  event). 

('housing  the  basis  for  resource  assignment  delines  ti  set  ol'letirning  events  to 
which  the  resource  type  will  be  mtitched.  For  example,  if  subject  matter  tyiies  wine 
cbosen,  pltinners  could  assign  difi'erent  types  of  instructors  to  teach  learning  events 
with  dilierent  subject  matter  types.  The  result  for  the  aggregated  objectives  listed 
in  Table  Id  could  be  as  shown  in  Table  14,  which  indicates  that  recent  course 
graduates  could  conduct  classroom  instruction  and  experienced  instructors  could 
conduct  on-equipment  instruction. 

Note  that  the  choice  of  subject  matter  type  (iir  resource  assignment  does  not 
imply  that  a dilierent  type  of  resource  must  be  assigned  to  teach  euc/i  difleretit  tyi>e 
of  subject  matter.  Rather  it  means  that  a different  type  of  resource  can  be  assigned 
to  teach  each  of  a set  of  one  or  more  types  of  subject  matter.  Planners  have  complete 
freedom  in  specifying  the  way  this  assignment  will  be  made. 

AUer  all  resources  have  been  assigned,  planners  may  change  the  designation  of 
resources  or  add  or  delete  resources  for  individual  letirning  events.  This  allows  them 
to  adjust  resources  for  unusual  learning  events  by  exception,  rather  than  having  to 
make  each  decision  learning  event  hy  learning  event  from  the  outset.  Liberal  u.se 
of  this  feature  is  strongly  urged  to  decrease  the  number  of  inputs  required. 


VllI.C  IDENTIFY  INSTRUCTOR  TYPES 

For  rough  course  design,  instructors  can  probably  best  he  considered  as  a single 
category.  It  is  not  unusual,  howi'ver.  Iiir  instructors  to  be  differentiated  even  when 
they  are  associated  with  the  same  course,  on  tlie  basis,  liir  example,  of  tlieir  qualilica 
tions  to  teacfi  different  lilocks  of  olijectives.  Such  distinctions  permit  instructors  to 
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Table  13 

Lkarning  Kvknt  Combinations  for  Resoukck  Asskjnment 


t'odr 

Mfamng 

N 

Norn* 

U 

U’ho/f  C'our.sf 

15 

lilock  of  ,si*(im‘nlial  loarnin^  i-vi’iits 

,SM 

Subjct’l  mathT  type 

T 

StiHienl  track 

LET' 

Learning  'voni  type 

SMLE 

Sufijecl  matter  type  and  learninj:  ev<*nl  type 

SMCT 

Sul)ject  matter  tyj)e  and  student  ^roup/track 

-SM1„S 

Sut)jeel  matter  type,  learning  event  type, 
and  stu<)enl  jiroup/lrack 

l.E 

Individual  learning  ev<*nl 

Table  14 

lOENTlFYINC:  INSTRUCTORS  ON  THE  BaSIS  OF  SUBJECT  MATTER  TypE 


Objective  Code 

Su 

Matter  Type 

Type  of  Instnictor 

TESTEQP 

1 

Pipeline 

•> 

Pipeline 

UK.\,Y(TIAU 

2 

Pipeline' 

(i 

Pipeline 

SER  VROl’T 

4 

FieUI  Kxperienced 

l'H.\',-),S(.TIE.M 

n 

Pipeline 

SER V ROUT 

Field  Fxperienee'd 

TBSHPRIN 

1 

Pipeline 

*2 

Pipeline 

TBSllRUN.") 

7 

Field  Kxperienced 

EETCHK 

1 

Pipeline 

INSTALL 

1 

Pipeline 

specialize  in  difl'erent  aspects  of  the  subject  matter,  thereby  shortening  the  time  it 
takes  to  prepare  them  for  teaching.  A disadvantage  ol  sui.h  specialization  is  that  an 
instructor  cannot  teach  outside  his  own  block,  which  tends  to  reduce  his  usel'ulness 
MODIA  allows  planners  to  make  explicit  considerations  of' the  eli'ects  of  such  re- 
quirements on  course  design. 

In  addition  to  the  whole  course  (Wi  and  the  individual  learning  evimt  il.Kr 
phmners  m.iy  dill'erentiate  among  instructors  on  the  basis  oCblocks  ol'objectives  i lb, 
subject  matter  type  (SMi,  student  track  (7'l,  or  combinations  of'subject  matter  and 
learning  event  types  (SMLh’t,  subject  matter  type  and  student  group  track  iSMCiT' 
or  subject  matter  type,  learning  event  type,  and  student  grou))  track  iSMl,S'  'I'he 
choice  depends  on  the  particular  abilities  of  instructors  that  planners  want  to  em 
phasi/.e  or  Tor  which  they  want  to  provide  spi'cial  training.  For  example,  if't  he\  wani 
instructors  to  s(K“cializ(>  by  blocks  (>f  related  objectives,  they  rvoiild  choo,se  B 
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A'lV  sludi^-s"  have  shown  that  men  with  field  i'X|«‘iienei‘  ulten  make  hettei 
itisl meloi  s in  llie  perfitrmanee  areas  (subject  matter  types  i -lOi  tha/i  recent  course 
graduates  ("pipeline  airmen'  i,  who  are  somewhtit  better  titan  field-experienced 
personnel  in  classroom  instruction  (suliject  matter  types  l-fh.  In  such  cases,  it  would 
he  retisonahle  to  distinmiish  instructors  by  subject  matter  type  (SMi. 

It  is  somewhat  le.ss  usual  to  consider  dill'erentiating  instructors  by  the  combina- 
tion oftyiie  ol'suhject  matter  and  type  of' learning  event  (SMl.Ki,  althoutth  this  is 
frequmitlv  done  in  hipher  education  when  a noted  scholar  conducts  lecturi'  demon- 
strations and  a graduate  student  directs  .seminars  and  grou|)  discu.ssions.  Because 
of'the  special  skills  required  to  direct  productive  group  discussion  learning  events, 
if  many  of  these  will  he  included  it  might  be  well  to  consider  assigning  a special 
instructor  to  them. 

Other  typi's  of  learning  events  that  rnas'  require  sfiecial  ex()ertise  are  rlu'ck 
. practice  and  test  in  subject  matter  types  7-10.  Instructors  need  .sfiecial  training  both 

to  administer  tests  (act  as  teaching  agents)  and  to  rate  .student  perhirmance  reliably 
j and  ohjectivelv;  in  fact,  few  instructors  c;in  do  so.'  It  is  |)articularly  tidvisahle  to 

1 assign  an  instructor  from  another  block  or  course  in  the  same  department  or  from 

i the  school  evaluation  section  to  administer  test  lixirning  events,  as  the  objectivity 

ofa  skilled  observer  not  directiv  associated  with  the  students  is  e.ssential.  Using  an 
instructor  to  rate  his  own  students  through  observation  of  their  pi'rformance  ;dmost 
guarantei's  a bitised  result. 

Another  possibility  is  to  distinguish  instructors  on  the  basis  of  student  tracks 
(T).  This  is  frequently  done  in  public  education  when,  li)r  example,  poorer  students 
are  given  remedial  instruction  by  a teacher  speci/ica))}'  Iraitied  lor  this  type  of 
instruction.  Thi'i'e  is  evidence  that  some  instructors  are  better  than  others  ;it  tetich- 
ing  the  slow  students  and  th;it  these  same  instructors  may  lx‘  ini.‘llectivi“  in  dealing 
with  bright  oreven  avtu'tige  students. ' .\lthough  ATC'  has  not  tried  to  match  instruc- 
tors and  students  in  the  past,  it  would  he  a reasonable  approtich  to  htindling  a course 
in  which  tracking  is  used.  A simihtr  o()tion  is  avtiilahle  if,  instead  of  tracking, 
grouping  has  been  chosen. 

It  is  possible  to  dillerentiate  instructors  on  the  basis  of'the  combination  of 
subject  matter  type  ;ind  learning  event  type  (SMBKi.  It  would  proh;ibl\'  he  unwise, 
however,  to  identify  a different  type  of  instructor  for  every  different  combination 
because  this  could  restrict  any  one  ty|)e  of  instructor  to  so  fev\-  leiirning  events  that 
his  time  would  he  hadiv  underutili/ed.  'I'he  s;ime  caution  should  he  oh.served  when 
one  is  using  the  combinations  of  subject  matter  type  and  student  group  track 
iSMdTi  or  of  subject  matter  type,  learning  event  type,  and  student  group  track 
iSMLSi.  (This  latter  combination  permits  planners  to  diffiu'ent  iate  instructors  on  the 
basis  of  all  three  course  charticteristics  by  which  teaching  .agents  are  ti.ssigned.) 

I here  is  a situiition  in  which  [Utrely  technical  requirements  within  the  RUM 
require  difliaentiation  of  instructors,  namely  whim  an  instructor  will  he  "shtired" 
»'  among  leataiing  events  th;it  occur  in  several  groups  hut  cannot  he  shared  among  the 

y*  gron/rs  of  events.  For  example,  one  group  of  leiirning  events  may  tiike  pliice  simul 

tiineously  within  ii  single  cliissroom  and  iinolher  group  rntiv  liike  pkice  within 


( 'h.imitf  Sullool  I 

I''it/|Rilnuk  'iHTlh  pp 
’ Sninmuf''  ' p \'A 


H.'i 


anutlier  class  room.  If’ttu*  instructor  responsible  for  the  events  within  the  first  class- 
room cannot  simultaneously  conduct  the  events  within  the  second,  these  instructors 
must  he  entered  as  different  resources— e.g.,  in.st  I and  inst2.  This  same  requirement, 
discussed  again  in  Sec.  X.  applies  to  all  resources. 


IDENTIFY  EVALUATORS 

.Arguments  have  been  pre.sented  above  Ibr  using  specially  trained  instructors 
when  an  instructor  is  the  teaching  agent  for  a check  practice  or  test  learning  event. 
When  an  instructor  is  not  the  teaching  agent,  special  abilities  in  te.st  administration 
are  no  longer  needed,  of'course.  However,  the  task  of'reliably  and  objectively  evalu- 
ating student  performance  in  subject  matter  types  7-10  is  even  more  demanding 
than  test  administration,  and  the  possible  need  for  specially  trained  evaluators 
remains.  Therefoi'e,  planners  may  want  to  single  out  particularly  important  tests, 
or  even  some  check  practice  events,  for  observation  and  rating  by  trained  evaluators. 


IDENTIFY  MONITORS 

Monitors  of  student  activity  were  discussed  when  the  roles  for  the  instructor  in 
MODIA  were  described  i VI. D..'l.a.i.  A monitor  supervises  students  to  maintain  order, 
answers  occasional  questions,  takes  care  of  administrative  details,  collects  a.ssign- 
ments,  checks  out  materials,  and  makes  sure  that  safety  precautions  are  observed. 
Some  schools  have  a blanket  policy  that  a responsible  person  must  always  be  on  duty 
during  scheduled  classes,  regardless  of  the  mode  of  instruction. 

The  need  Ibr  monitors  and  their  qualifications  oflen  depend  on  the  type  of 
subject  matter  involved.  For  subject  matter  types  7-10,  a monitor  oflen  has  to  be 
familiar  with  the  safety  requirements  of  the  skills  being  taught  so  that  he  can  insure 
that  safety  standards  are  being  met.  It  is  useful  to  distinguish  such  a person  as  a 
safely  monitor  because  the  role  cannot  be  as  readily  filled  by  a clerk  or  advanced 
student  as  can  the  general  type  of  monitor,  who  would  perform  the  more  routine 
duties  listed  above  for  subject  matter  types  1-6. 

The  same  bases  for  identifying  monitors  can  be  chosen  as  are  available  lc)r 
identifying  instructors— namely  B,  SM,  T,  and  the  combinations  SMLK.  SMUT,  and 
S.MLS  (in  addition  to  W and  LE).  In  addition,  N (none)  is  available  as  a policy  Ibr 
assignment  of  monitors.  Of  these  W.  N,  and  SMLE  are  probably  the  most  appropri- 
ate. SMLE  allows  safety  monitors  to  be  assigned  only  to  subject  matter  types  7.  6, 
9.  and  for  10  fbr  guided  practice,  unguided  practice,  check  practice,  test,  and  review 
learning  event.s — that  is,  events  in  which  students  must  work  with  special  resources. 
A general  monitor  should  be  all  that  is  needed  Ibr  learning  events  in  which  the 
teaching  agent  is  not  an  instructor  (even  in  subject  matter  types  7,  9.  and  10). 

The  other  combinations  provide  additional  flexibility.  For  example,  student 
track  might  be  used  if  it  is  possible  to  relax  requirements  fbr  student  supervision 
in  the  case  of  more  responsible  students,  or  if  some  students  (part  icularly  those  with 
no  previous  experience  in  handling  the  special  resources  required)  would  need  more 
supervision  than  others. 
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VIII. F IDENTIFY  FACILITIES 

Facilities  may  be  subject-matter  specific,  sucb  as  special  laboratories  le.g.,  dark- 
rooms or  han^urs)  or  more  fun^jible,  such  as  cla.ssrooms,  auditoriums,  carrel  areas, 
learning  centers,  oflices  for  tutorials,  conference  rooms  for  small  group  di.scussions, 
or  facilities  for  test  administration.  In  most  cases  existing  facilities  will  be  used, 
although  they  may  be  modified  to  facilitate  particular  modes  of  instruction.  There- 
fore, planners  may  want  to  begin  by  matching  the  facilities  at  their  disposal  to  likely 
learni.'g  events.  Alternatively,  they  may  skip  the  designation  of  facilities  until  the 
RUM  has  given  a better  idea  of  how  students  will  tend  to  group  and  what  types  of 
facilities  and  furnishings  would  be  most  accommodating.  An  intermediate  approach 
is  to  designate  facilities  in  terms  of  student-spaces  le.g.,  a classroom  space  or  a 
laboratory  station). 

As  with  hardware,  facilities  are  most  conveniently  treated  as  packages  complete 
< with  whatever  furnishings  will  b“  needed.  Some  examples  of  packages  are  given  in 

Table  15.  MODIA  can  help  determine  the  precise  content  of  facility  packages 
Combinations  for  assigning  facilities  may  be  B.  SM,  LET,  and  the  combi,'.ations 
SMLE  and  SMLS  (as  well  as  W,  LE,  and  N i.  Blocks  of  objectives  i B)  would  be  chosen 
if  facilities  are  to  be  undifferentiated  within  a block  of  instruction.  Choice  of  SM 
facilitates  the  familiar  differentiation  between  classroom  and  laboratory  instruc- 
tion. Differentiation  based  on  the  combination  of  subject  matter  type  and  learning 
event  type  is  most  useful  if  widely  varied  teaching  methods  will  be  used  as,  for 
example,  when  unguided  practice  is  performed  in  a carrel  area,  group  discussions 
in  conference  rooms,  and  instruction  by  adaptive  programs  in  a learning  center. 
Similarly,  when  teaching  method  is  diversified  for  student  groups,  the  combination 
SMLS  may  also  be  a convenient  policy  for  assigning  facilities. 


Table  15 

Example  of  Facility  Packages 


Facility  Package 

Contents 

Number 

Classroom 

Instructor's  desk 

I 

Swivel  chair 
Student  desks 
Chalkboard 

1 

■>o 

1 

Storage  cabinet 
Floor  space,  sq.  ft. 

1 

■100 

Tutoring  Floom 

Tahic 

1 

Chair 

2 

Chalkboard 

1 

Floor  space,  sq,  ft. 

■10 

VIII.G  IDENTIFY  MEDIA  SYSTEMS 

One  ofthe  tenets  behind  MODIA’s  design  is  that  the  selection  ofsix'cial  "media 
systems”  for  instruction  should  be  a con.sequence  of  policies  concerned  with  instruc- 
tional effectiveness,  such  as  those  dealing  with  course  diversification  and  teaching 
method.  T(K)  oflen,  course  planning  works  in  the  reverse  direction.  Particular  media 
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systems  isiah  as  a aatain  manul'aeturfr's  Super-H  movie  systemi  are  chosen,  and 
llie  course  is  designed  around  them  without  explicit  consideration  ol' more  (unda- 
mental  decisions  such  ;is  whether  to  use  tracking  or  to  a.ssinii  uiiKuided  jjiactice  Cor 
home  stud\ . M()l)l.\  hends  over  backward  to  iivoid  this  appnjach,  not  only  because 
it  is  illojtical  hut  because  it  litcuses  ;ittention  on  media  systems,  which  are  usually 
the  least  expensive  components  oCan  instructioiml  system.  Therefitre.  when  plan- 
ners lirst  consider  the  media  choices,  they  should  identify  only  the  fteneral  cla.s.ses 
ol  tnedia  that  will  be  needed.  The  'medi;i  chi.sses"  shown  in  Fij;.  1 1 are  derived  from 
Itret/'s  work.'  Within  several  oC  the  media  classes  (such  as  AM\T  are  literally 
hundreds  oC  existing  systems  (such  as  the  Bell  and  Howell  Autoload  16  mm 
projector,  Kodak  Supernmtic  H mm  projector,  Sony  V'ideoc;i,s.sette  Recorder,  and 
.\mpex  \'ideo  Production  Recorder  ithe  last  two  lequiriiiK  TV  monitors  (or  cla.ss- 
room  usi'i. 

,\Iedia  classes  should  he  determined  ajxtrt  from  the  desiftnation  of  teaching 
iigent  and  sivtioti  si/e  because  it  is  the  combimition  oCmedia  class,  teaching  agent, 
and  section  si/e  that  delimits  the  .systems  that  are  practicttl.  For  example,  suppose 
that  ()ictures  istill  visutil  tnediumi  are  needed  to  show  the  student  what  he  is  learn- 
ing. .Assume  in  one  case  that  the  teaching  iigent  is  the  learner  iind,  hence,  the  section 
si/e  is  one.  In  ii  second  ciise,  the  section  si/e  is  still  one  but  the  teaching  agent  is  an 
instructor.  In  a third  case,  the  teiiching  agent  is  iin  instructor,  and  the  section  si/e 
is  15.  For  the  specific  .system  in  the  first  Cii.se,  iin  illustnited  workbook  might  be 
chosen;  in  the  ,second,  it  liilder  ol'S-1  2x11  prints  ithe  student  looks  iit  these  while 
the  instructor  tutors  himi;  the  last  might  be  ti  set  of'slides  Ibr  ii  slide  projector  or 
ii  set  of  transparencies  liir  iin  overhead  projector.  Since  the  best  choice  (or  section 
si/e  may  not  he  known  until  alter  the  RU.M  has  been  operated,  the  choice  ofspecific 
.systems  should  be  deferred  for  later  iterations. 

.\  di.scussion  of  the  choice  of  media  class  precedes  guidance  for  selection  of 
specific  systems  on  the  basis  of  UI  and  RUM  output.  Courseware,  the  instructional 
materials  prepared  for  a particular  learning  event  and  designated  system,  is  defined 
for  input  to  MOIK'OM  and  described  in  Hess  and  Kantar  tfiirthcomingr  Courseware 
is  distinct  from  "software,"  special  computer  programs  built  to  produce  or  control 
courseware. 


Selection  of  Media  Class 

.Audio-motion-visual  I AM\T  media  include  sound  film,  television,  and  videotafie 
They  are  all-inclusive  in  the  sense  that  almost  any  message  that  can  be  conveyed 
in  any  other  medium  can  also  be  conveyed  by  ,\M\’  media.  .Although  they  do  not 
easily  lend  themselves  to  some  forms  of  learner  control,  television  and  videota|K‘ 
ca.s.settes  are  being  used  extensively  (iir  some  courses  fiir  home  study.  particularl\ 
f()f  presentation  demonstration  and  review  learning  events."  ,AM\’  media  are,  how 
ever,  far  less  transportable  than  the  still-visual  iS\'i  media.  Moreover,  they  are 
much  more  expensive  from  the  beginning  of  the  produc'ion  jirocess  to  display  than 
other  media  Therefore,  although  A.MA’  media  can  work  in  an\  instructional  apple 
cation,  they  are  oflen  a poor  choice. 

Audio-still-visual  lA.SV'l  nu-dia  lack  only  the  capability  of  representing  visual 
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Amiu)  Motion  VimkiI  ( AM  V ) 
ision 

Sound  Muitioii  ()U'tur<’ 

\ uiuotii[M* 

Audio  Sill!  ViMuiI  I ASV  t 
Sound  iilnist np 
Sound  slide  set 
S<»ufi<l  «»n  sl»d<* 

Mol  ion  \ isual  I M \’  I 

Silent  I'ilm  ( 1‘ilin  eailndj:el 

St  lit  Visual  I S\' t 

IN'inl(‘d  p.<^(‘  ( l)i>ok  . |)aiul«)ut . pu'l  ure  set  ) 
( 'hart . map 
Sluie.  transp;nvne\ 
t 'lUilklw  >ard 

Audio  I A ) 

{ Phonovirapli ) naaird 
Audiol  ape  I e.isset  te ) 

Uadio 

Type  i l l 

l'eli‘1  \ pe 

\udio  plus  t \ pe  I A\-  r I 

Nt»n  nu'diated  Auls 

M<  »ek  up.  model 

t )l)M*et  ( ei]ui|>ment , pai  l . speeiini'U  ) 
riamer 
Sinuilatiir 


KiK  11— Media  classes  and  examples 


ima^'es  in  motion,  Init  they  af'"  much  less  I'xpensivi'  and  have  simpler  hardware'  and 
production  |>rocedures  They  also  lend  them.selves  much  mori'  readily  to  automated 
or  learner  control,  which  can  hi'  .1  signilicant  advantage  in  instruction,  and  they 
reduce  reipiirements  lor  ri'adini;  skills.  Some  ,\.S\'  media  are  listed  in  Kij;  11. 

.Most  ol  the  applications  ol  inotion-visual  iMN’i  media  lol  which  silent  lilm  is  the 
primary  examplei  occur  in  instruction,  particulaily  in  lilm  cartridtjes.  These  are 
usel'ul  aids  to  an  instructor  and  can  al.so  he  used  in  learner-directed  study,  particu- 
larly when  supported  hy  workhooks  or  other  text  materials. 

The  S\'  media  include  print,  transparencies,  and  lilm  strips.  These  are  the  most 
widely  used  ofall  media  hecause  they  are  cheap  to  |)roduce  and  reproduce,  there  are 
very  li'W  me.ssam's  t hey  are  incapahie  oCcommunicatintf.  and  they  are  hiphly  accessi- 
ble and  transpoitahle. 

.Audio  (Ai  media,  which  transmit  only  sound,  are  al.so  very  common.  Included 
are  the  telephone,  radio,  audiotape  (now  usually  in  cart ridp;esl.  and  phono^;raph 
records.  Audio  media  are  heavily  u.sed  in  leaching,'  I'oreifin  lan^'uaKes.  public  speak 
inn.  (ttid  music,  .'spi'ech  compressors  may  hi'  used  to  speed  audio  presentation.  The 
kind  that  is  adjiistahle  hy  ihesludeni  providi's  a usel'ul  liirm  ol  adaptation.  allowinn 
the  student  to  cover  material  up  to  2.r>  times  liister  when  it  is  easy  or  I'amiliar.  or 
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to  slow  it  (tow  n to  hair  nortital  spocti  wIhmi  it  is  cliliicult  or  if  he  wants  to  tiiko  notos 
from  tfu'  tape.' 

'I'ho  type  iTi  medium  is  infrequently  used  Init  it  is  included  on  this  list  hectiuse 
it  is  the  commotiest  medium  of  communication  hv  computer.  Type  can  be  only  the 
alphanumeric  characters  found  on  the  keyboard  of  the  ttssocialed  terminal;  they 
usually  produce  only  one  chtirttcter  at  a time,  Kven  so,  most  messages  cun  be  com- 
municated in  type.  If  the  course  designer  is  considering  any  form  of  automated 
control  of  instruction,  he  should  choose  the  type  medium  for  as  many  learning 
events  as  possible  because  ali)h;inumeric  terminals  are  cheaper  than  those  that  can 
pre.simt  the  full  gamut  of  visutd  information. 

The  class  of  medium  required  for  instruction  is  heavily  influenced  by  the  teach- 
ing agent.  If  the  teaching  agent  is  the  letirner,  the  medium  must  carry  the  burden 
of  instruction;  ;in  instructor  as  teaching  agent  needs  media  only  to  illustrate  wh;»t 
would  be  inconvenient  or  impo.ssible  for  him  to  produce  in  the  classroom;  respon.se- 
paci‘d  or  ;>d;tptive  programs  become  very  expensive  if  AMV  or  MV  media  must  be 
u.sed.  Therefore  MODIA  asks  that  classes  of  media  be  identified  by  teaching  agent. 

The  Learner  Is  the  Teaching  Agent  VlIl.G.l.a 

Hretz  has  constructed  criteria  for  determining  which  class  of  medium  is  required 
for  a [tarticular  body  of  subject  matter  when  the  learner  is  the  teaching  agent,  shown 
in  Table  16.  The  choice  should  be  ba.sed  on  nyi/lrcnicnls.  not  on  what  is  conventional- 
ly used.  For  example,  training  films  are  often  used  to  demonstrate  a checkout 
procedure  consisting  ot'ges'cral  steps,  but  unluns  the  student  must  see  a particuhir 
step  lor  .set  of  stepsi  in  motion  to  understand  it,  this  is  usually  a poor  medium  for 
demonstrating  the  procedure.  A well-written  and  well-illu.strated  pamphlet  iSV' 
medium)  or  a combination  of  sound  and  slide  set  for  students  who  read  poorly  ( AS\' 
medium)  would  be  a cheaper  approach  and  probably  more  effective  instructionally 
because  students  could  study  it  as  needed. 

For  many  courses,  the  most  obvious  basis  for  choice  of  medium  is  probably  the 
individujil  letirning  event  iLE),  This  choice  also  requires  the  most  work  from  the 
user,  however,  so  several  other  options  that  might  reasonably  be  selected  are  pro- 
vided. For  example,  SV  media  (printed  page  and  chalkboard  plus  conventional 
transptirencies)  are  quite  adequate  for  many  courses,  particularly  ifstudents  are  not 
deficient  in  retiding  skills.  For  such  courses,  it  would  make  sense  to  assign  SV  to  the 
whole  course.  Other  possible  combinations  are  block  of  learning  events,  subject 
niiitter  type;  learning  event  type;  student  track;  and  the  comhinations  of  subject 
matter  ;md  learning  event  type,  subject  matter  and  student  group  track,  or  of 
subject  matter  type,  letirning  event  type,  and  student  group  trtick.  A particuhirly 
likely  combination  would  be  of  subject  mtitter  type  and  letirning  event  type.  For 
example,  unguided  practice  sessions  are  often  directed  by  S\'  mediti.  presentation/ 
demonstnition  events  for  subject  matter  type  7 might  require  M\’  media  or  AM\’ 
media,  hut  presentation'  demonstration  events  ftir  suhjeci  mtitter  type  5 might  well 
need  only  S\’  media. 

If  tracking  or  grouping  will  be  used,  pltinners  mtiy  wish  to  provide  dillerent 
mediti  for  I'tich  trtick  orgroiqi.  The  combintit  ion  SMl.Swould  he  particularly  tippro- 
priate  if' tiudio-supported  mediti  were  to  he  provided  tiir  poor  letideis 
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Choosinc  ('lass  ok  Mkdium  whkn  Tkaciiinc  Ai;knt  Is  I.kaknkk 


AudiaT’*' 

N N \ 

\ 

\ 

\‘isuals  ( ol  her  t han  print  )’'* 

.\ 

.\  V -i 

N 

\ 

Mot  ion  ’* 

N 

N 

\ ^ \ 

\ 

\ 

rmd-'' 

'I 

\ 

N 

\ 

Nom*'.’ 

Vlass  of  medium  indicateil 

AM\ 

A.S\' 

1 .W-  T ) or 
A.S\ 

• \ M\ 

1 

\ 

**Answt*r  " Y *'  if: 


• Specific  sounds  must  l)r  prnsrnU'tl. 

• Musir  or  or;i(  litrraturr  is  Immu^  studuai. 

• Instrm-lion  nu'irlv  in  |innt  would  innkr  the  sidiii'fl  dilTirull  lor  in. my  sltulonl.s 
to  undnrstand. 

• Snnnllnncons  or;d  n.irriilion  woulil  be  |nid'iMidili'  lo  ml.'nn|)l mr;  vimi.iI  ronti 
Jluity  with  caption  t'ramcs. 

• I'll.’  pcnMimil  .•l.'inrni  unorr  iT.idily  convi'yrd  by  Ibi’  .siiokcn  word  ilnin  by  |irinl  I 
IS  important. 

• An  idin-ctivc  of  lb.'  inslrnclion  i.-,  lo  rliiinnr  IVrlinns  or  .ittltnd.'.s,  .mil  llm  tdli-r 
livtMisc  of  audia)  means  would  ludp  achieve  it. 

**Answt*r  "V  ” it' 

• Visual  reeo^nilH>n  or  diseriminat ion  is  an  ohjeetive  ol'llie  inslruetum. 

• A process  or  procedure  is  to  lu‘  t>resentt>d  <>r  demonstrated. 

• I^wo  (iimensionai  relal ionslups  are  important  (physical  placrment,  relative  locationl. 

• Three alunensional  structure  is  important, 

• X'isiial  art  is  hein^  studied. 

• The  instruction  involves  coma'|)ls  and  relationships  that  wt>uld  hr  clanlied  hy 
Wrapliic  pr«*srntat  ion  (charts,  ^ra[>hs.  diajirams.  etc,). 

^ Answer  “V  * if. 

• Mastery  <d  the  instruction  retiuires  the  recognition  of  the  suhirct’s  manner  of 
movement. 

• Slow  or  fast  motion  is  r.'iiuired  to  (>ortray  clian^es  ifiat  t>rdinarily  takr  pl.ie»'  too 
rapidly  o.'  to»>  slowK  to  he  other\N  is«’  eomprt'hi'nsihU'. 

® 1 he  concrete  rllects  oI  hiddrn  (»r  ahstract  processes  are  to  he  slu>wn  and  nu'lion 

t'an  maki*  the  |>rocesst*s  ;>erci‘ptihle. 

• Animat  ion  ol  diagrams,  ^jraphs.  or  other  s\  mhi>I  ic  reprt'seni  at  ions  is  needt'd  to 
denumsirate  tlu'  eltecis  ol  ehaniie,  either  in  tin*  symbols  themselves  (e.^;..  the 
movi'inent  of  letters  lo  te.ich  readmit  or  in  the  idea  they  repia’seni  (e.^:..  am 
inatmv:  an  ory.ini/ational  chart  lo  show  a change  in  tjovernment  structure). 

'^Answer  "Y  ” if 

• lieadin^:  tn-  wntinn  is  hein^;  tauuhl,  or  ,i  difficult  technology  is  heiii^  intro 
tluct'd,  and  spoken  words  must  lie  related  l«>  tlu'ir  t*ounlerparts  in  print. 

• I he  learner  is  sitnpK  heinj*  directed  to  execute  ,t  procedure,  perftirin  a task, 
or  tlrill  himself. 

I loliahly  rarel\  answt'ied  ' N when  the  le.nner  is  the  teaehnut  anient.  A (lossihle 
(lioice  for  unnuided  practice  and  review  events  if  brief  direi'tions  ^iven  in  pieceilin^; 
events  would  lie  sufficient. 
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An  InstriK'tor  Is  the  Teaching  Agent 

When  the  lenehin^;  agent  is  an  instructor,  media  rei)uirements  are  less  because 
the  instructor  can  hll  in  whatever  commentarv  and  directions  are  needed.  Therel'ore 
an  event  that  would  otherwi.se  require  audio  or  still-visual  to  provide  the  commen- 
tarv would  no  longer  have  this  requirement.  Some  suggestions  for  choosing  the 
medium  when  the  teaching  agent  is  an  instructor  are  given  in  'I'ahle  17.  The  same 
combinations  lor  re.source  allocation  are  available  as  when  the  teaching  agent  is  the 
learner. 

A Response-Paced  or  Adaptive  Program  Is  the  Teaching  Agent 

The  criteria  given  in  Table  16  are  relevant  to  cases  in  which  a response-paced 
or  adaptive  program  is  the  teaching  agent.  One  major  dill'erence  in  directing  choice 
is  that  it  is  desirable  to  eliminate,  ifpossible,  the  use  of'AMN'  or  MV  media  because 
ol'the  current  high  cost  of  controlling  such  media  by  automated  programs.  Use  of 


N 


Table  17 

(’hoosinc  Class  ok  Medium  when  Teaching  Agent  Is  Instructor 


Autiial?*'  j 

Y Y 

N 

N 

N N 

Visual  (includinji  print)? 

Y 

N 

Y N 

Mt>tit>n/.^*^ 

Y N 

N 

Y 

N N 

Nom->" 

— — 

— 

— 

- Y 

('lass  of  medium  indicated 

amv  asv 

A 

MV 

SV  N 

‘^•\n.swcr  “Y  *’  it': 

• Spocific  sounds  must  bo  roco^jni/.cd  or  discriminated  that 
arc  expensive,  inconvenient,  t»r  impossible  to  produce  live. 

• Music  or  oral  literature  is  bein^  studied. 

nswer  “V  ” it : 

• Spt'cil'ic  si^lits  must  lie  reco^ni/.ed  t>r  discriminated  that 
are  expensive,  inconvenient,  or  impossil)le  to  produce  live. 
(Hel’er  to  I'al)le  1(>.  note  b,  for  examples  t)f  specific 
sij»hts  that  may  require  visual  media.) 

• \’isual  art  is  l>einn  studied. 

• rbe  instruction  involves  concepts  and  relationships  tliat 
would  t>e  clarified  l)y  ^rapliic  .presentation  (charts,  ^iraphs. 
diaurams.  schematics,  etc.). 

• Keadinu  or  writing:  is  tieinj’  tau^tlit.  or  a difficult  technology 
IS  l)ein^i  introduced,  and  spoken  words  must  l)e  rt'laled  to 
tlunr  coui\terpar\s  m print. 

‘ A nswer  “Y  if; 

• Specific  movaunents  must  be  reco>:ni/ed  or  discriminat«‘d 
that  are  <*xpensive,  incoiiveniiMit , or  impossible  tt»  pro(tui*e 
live. 

• Slow  or  fast  motion  is  reipiired  to  portray  clian^jes  tli.it 
oriUnarily  lake  place  loo  rapidly  or  loti  sltiwly  Ui  be 

«>t herwise  comprehensible. 

• The  concrete  effects  of  hidden  or  abstract  processes  are 

to  be  shown,  and  motioit  can  make  thi*  process  perceptible. 

• Animation  of  diagrams.  >:raphs,  or  tither  symluihc  repre 
sentations  is  needed  to  dein«>nsl rate  the  t'ltt'ct.s  of  chaniic. 

*^\nswer  “Y”  if  the  instrin*lor  neetls  no  meiliated  aids. 


VIII.G.l.b 


VlIl.G.l.c 


‘to 


vulfotape  minlit  si^nilicantly  iv(Ilk’»“  this  cost  hut  would  |)rohal>ly  |■^‘(^ui|■l■  onniiU‘or- 
iii^  dovolopuuMlt . Th(“  otlu'f  dilU'ii'iui'  is  that  it  is  dosirahlo  to  use  tlic  typo  tnodium 
whorovor  possihio,  partioularly  if  the  toaohiii^t  a^ont  is  ;tn  adaptive  program,  ho- 
ctuiso  of  the  availability  and  economy  of  computi'f  termintils  with  teletype-like 
(unctions 


Vlll.r.  2 SKI  K(TIN(;  SI>K(’IFK'  MKDIA  SYSTKMS 

I'o  assist  plaitners  in  selecting;  m<“dia  systems,  tln“  I'l  providi's  a summtiry  ol 
media  use  and  the  lU'M  rectips  I'eittures  ol' student  part iciptit ion  in  each  leiirnint,’ 
event.  To  illustiiite.  a summary  ol  tnedia  ii.se  I’lom  ifie  lU  is  shown  in  the  (irsi  nine 
columns  ol'Tahle  18.  Note  that  the  summary  is  arr;mi,'ed  hy  kind  ortnedium,  objec- 
tive, subject  matter  type,  ;ind  so  on  The  kinds  ok  medium  shown  are  prelixed  by  1 , 
I...  and  I’,  to  show  whetlu'r  instructors,  learners,  or  automated  proKrttms  ;iri-  the 
teachiiif:  atJents  that  use  them.  The  ninth  column  associates  the  learning  event 
numbers  with  tbe  preceding  inl'ormation 

1 ’Ian net's  cotnplete  the  next  thri'e  columns  h\  entering  t he  relevant  data  (or  each 
lettrning  event  listed  in  col.  Iroin  course  operation  r^■ports  (irovided  by  the  HUM. 
This  guides  the  completion  ol'col.  ( l.'b,  in  which  specilic  media  systems  are  designat- 
I'd.  Worksheet  \T  ;md  Tables  B and  U in  .\|)pendix  ,\  assist  pliinners  in  this  t;isk. 
These  Uibles  as.soci;ite  cUiss  of  medium,  tetiching  (iirmat,  ;md  teaching  agent  with 
media  svstetns.  Mediti  systetns  are  described  in  .\p[)endix  B.  For  example.  SV  inediti 
t bat  support  inst  ructors  1 1 .SV ' need  accotnmodtite  a maximum  ol  six  students  simul- 
liineouslv  and  a maximum  ot  two  concurri'nt  sections.  Overhetid  projectors  are 
appropritite  Cor  this  ;ipplic;ttion.  A chalkboard,  though  less  ex|)ensive,  w;ts  rejected 
because  the  cotitent  it  displays  is  less  rettdily  st:md;trdi/ed. 

The  AS\’  media  that  support  letirtiers  in  home  study  lU.ASVi  ;ire  preptired  in 
a response-paced  tbrm;it.  For  this  ;iti  ASV  teaching  mttchine  was  chosett  th;it  uses 
a combination  oC  (ilmstrips  ;ind  iiudiotiipe  c;ts,settes. 

Tbe  U.SV  media  prep;ired  iti  ttdaptive  (ortnttt  are  taken  to  be  scrambled  pro- 
grammed texts.  Other  I,.SV  meditt  iti  simple  (brm;tt  are  workbooks,  tests,  and  Tecb- 
niciil  Orders.  The  numbers oCcopies  oC printed  materiitls  required  can  be  detm  initted 
;uitom;tticitlly  by  MOIX'OM. 

To  display  the  i’.SV  medi:i  in  ;id;iptive  (brmal.  a teaching  machine  using 
tilmstrip  ctirtridges  w;is  cboseti. 

Once  specilic  tnediti  svstetns  h:ive  been  identilit'd  and  assigned  to  learning 
events,  they  should  be  entered  into  the  U1  (with  the  exception  of  printed  media)  so 
that  the  HUM  can  compute  the  tot;il  tititnber  o('itemsoCh;irdw;tre  retpiired  ;md  their 
u.se. 

Vm.n  HARDWARE  FOR  REUORDING  STUDENT  RESPONSE 

It  stibsi'()uent  group  discussiotis,  reviews  (with  subject  mtitter  type  other  th;in 
7 10).  or  critiques  will  focus  on  the  students’  per('ortn;mce  during  guided  priictice. 
unguided  pnictice.  check  practice,  or  test,  recordings  ol  tbiit  perlormance  c:m  otleti 
be  useful.  In  tiddition.  if  the  tetiching  tigent  is  not  ;m  instructor  for  check  practice 


Example  of  Selecting  Media  Systems 


Table  18  i('ont.) 


‘ASV'  Teachinu  Ma<  hmi‘  < filmstrip  anil  aufliotap*- 
\SV  Tt^nrhine  Marbjnf  ll'iJmsfrjp  r;j.s«*tt*'i. 


or  lo>t  fvont>  m 'iihjoil  moltor  i\|)o>  7-in  and  no  evaluator  ha>  been  as.sij'ned  to 
the>e  events,  reeoriiini,'  ol  'todiuit  perldrntaiu'e  i>  tnandatorv  Idr  later  evaluation. 
Ivec'ordiiu;  hardware  ma>  lx-  needed  part ieularly  liir  .'•uhjeet  matter  types  7,  9,  and 
It)  In  tliesi'  ea.'-es,  w hatiwer  revordinr;  hardware  is  needed  should  he  assigned  to  the 
appropriate  leai'miu;  events  'I'heNe  w ill  he  both  the  events  in  which  student  perlijr- 
mance  w ill  be  recorded  and  thos<‘  in  w hich  it  w ill  be  discussed  or  critii|ue(i.  Specific 
.--y.'-tem>  can  be  identilied  at  the  out.'-et.  since  their  required  capticity  is  obviously 
either  one  or  the  si/.e  ol  a perliirmintt  team. 

Table  19  is  included  to  assist  'but  not  to  limiti  planners  in  the  scdection  of 
appropriate  recordine  hardware  For  subject  matter  types  1-6.  paper  and  pencil  are 
usually  sullicient  li>r  recording  student  perliu  rii.ince.  Some  (-.vct'ptions  mif'ht  occur 
ies|)eciall\  in  the  teaching;  of  lanuuauesi  in  which  an  audiotape  recorder  would  be 
useful. 


Table  19 

(’oMMO.v  H.akdwark  kok  Hkcokdi.nc  Sti'dk.nt  I’kkfok.ma.nce 


Subject  .Matter  Tx  j;e 

1 lanlware 

).  2.  :).  .'i 

N«>ne  1 papi*r  iiiul  pencil  sut'I’icient  ) 

1. 1; 

None  1 paper  and  pencil  or  .student  product  suH'icienl  i 
Auduftapi*  recorder 

T.  ‘t 

\’itie<iiapi‘  recorder  or  sound  movie  camera 
Audiotape  recorder 
Movie  camera 

,s 

Norn*  (student  prt)ducl  .sul'l'icient  ) 
(‘amera 

to 

Videotape  recorder  or  sound  movit*  camera 
.\udiotape  recorder,  [)os.sifdy  with  camera 
Movie  camera 

For  subject  matter  type  9.  and  probably  also  for  subject  matter  type  7,  only  tbe 
process  of  student  performance  is  of  importance.  This  implies  th;it  student  perfor- 
mance must  be  recorded  in  motion,  so  to  speak,  so  that  critical  features  of  perfor- 
mance can  be  captured."  If  both  the  visible  and  audible  features  of  the  performance 
are  important,  a videotape  recorder  may  be  tbe  most  convenient  choice.  If  only  the 
audible  )or  the  visible)  features  are  important,  an  audiotape  recorder  lor  a movie 
camera)  would  be  adequate  and  less  expensive. 

My  definition,  only  the  product  of  student  performtince  is  important  in  subject 
matter  type  8.  Hence  the  product  itself  would  be  adequate  unless  it  were  fr;it;ile  or 
ephemeral  or  otherwise  inconvenient  to  display.  In  that  case,  a camera  could  be  used 
to  capture  essentitil  fetitures  of  the  product. 

Subject  matter  type  10  teaches  performance  in  which  both  the  process  ;tnd 
product  iirt‘  importtint.  Considerations  for  choice  of  hardware  to  record  the  process 

“ It  IS  common  practice  to  shou  critical  leatures  ol  portormance  by  means  ol  still  pictures  However, 
these  must  In*  caretlilly  planm'd  ht'lbrehand  and  are  ollen  selected  from  a motion  picture  til  the  perlor 
mance  It  seems  unreasonable  to  ex}H-cl  that  in.striictors  or  students  would  he  able  \o  do  this  duniu:  a 
practice  session. 
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^ ot  :iit'  llu'  >aiiU‘  ihost'  lor  mi1)|i'01  iiialtoi'  t\|U‘  !•.  And.  'iiu'c  aii\  ol 

t lu‘  \ iNiiai  iiu'rliii  iiM'ii  lo  ror’ta  d I lu'  ol  |n*rloriiuiiu‘o  t‘an  al>o  ho  umhI  to  ta*i’ot  d 

-UidoiU  produots.  d dosirr‘ri,  additional  moan>  uould  not  lio  noodod  lor  tlii>  1 low 
I i-vor.  il'onU  audio  tapo  is  olioson  lor  rooordinp  the  proooss  ol  porloriiiaiioo.  sliidoiit 

f prodiK'ts  should  ho  nivoii  soiiu'  additional  ooiisidoral ion 
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IX.  I)KS(’R1HK  HESOUIU'E  (ONSTKAINTS 


I’latituTs  fiu'h  rt‘soiua‘  in  ti‘rm>  ol'llu'  liillouiim  altiiinilo: 

• ’Till'  assumed  inveiitorv  at  the  start  ol  the  course  eitlier  on  liaiul,  in 
stock  elsewliere,  or  procurahle  through  a new  hu\ 

• Its  usual  "capacitv”  in  ti'cms  ot'the  maximum  number  ol  students  it  i-an 
accommodate  simultaneously. 

. Whether  the  capacity  >'  iries  drom  the  usuah  and  il  so  what  the  capacity 
i>  lor  each  unusual  learning  event. 

• Wlu'ther  tlu‘  resource  can  he  "shared”  sii.uiltaiu'ously  hy  more  than  one 
section  or  lixirninp  iwent,  and  il  so  w lu'thei'  all  learning  iwents  do  w Inch 
it  has  heim  assipnedi  can  share  it  oi  only  some  can  share  it  II  a re.source 
cannot  he  shared,  it  is  said  to  he  ’\li‘dicati‘d ” to  the  learning  event 

|•'i,^ur^‘  lli  shows  the  txdation  ol' steps  described  in  this  sectii<n  to  the  overall 
decision  [)rocess. 


O'.  •'!  ' : 

1.  I'V  V'Ull',  • 

.'.I'A  r>  r.  ‘ 

. ; I VI  'iW.  S' 

li,  .Vv.Ml.Vl'l  I . >"  ■ 

; • M •n'.;|  , 

"I.MV. 


• ti'Si  r ' 

V.  t'.m  n 


Kin.  Hi  — Holalion  ol' divisions  descrilx'd  in  Sec  IX 
to  overall  decision  luoce.ss 
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One  olMODIA's  mote  importanl  leatures  is  that  it  pertnits  phmners  to  address 
the  (jiiestions  hotli  ol'the  luimher  ol'i-esourees  ol'i'aeh  partieuhu'  ty[)e  tliat  would  he 
ret|uired  to  operate  the  eourse  as  speeilied  and  of  how  best  to  oper:tt(>  the  course 
yiven  tliat  a limited  number  of  a particular  resource  is  availahle.  The  tendency  of 
most  school  planners  to  desitiii  courses  around  (‘xisimp  traininpr  resources  rellects 
a realist  ic  appreciat  ion  ol't  he  dillicult\  ol'olitaininK  add  it  ional  items.  This  ;ippro;ich, 
however,  inhihits  imaginative  desif;n.  oilen  unneces.sarily;  it  is  also  an  unjustified 
tactic  in  the  design  olTmtirely  new  courses.  Therefitre.  in  tlu'  initial  design  (thases 
only  those  resource  limitations  that  ;ire  inviohihh'  should  he  allowed  to  limit  the 
course  design  Certainly  limitations  on  fitirly  inexpensive  items  such  :is  media  .sys- 
tems should  not  direct  the  design  from  the  out.set. 

Till'  KUM  outputs  both  the  number  ofiti'ins  used  and  the  fraction  of  time  they 
are  used.  Planners  should  check  these  fractions  heliire  settling'  oti  limil  course  de- 
sign, since  some  training'  resources  cannot  he  used  all  of  the  time.  Three  ca.ses  may 
arise: 

1.  The  fraction  of  time  in  use  is  less  than  the  reasonable  limit,  in  which  case 
no  adjustnent  needs  to  he  m;ide. 

2.  The  fraction  of  time  in  use  exceeds  the  reasonable  limit,  ;md  the  availahle 
quantity  is  unlimited  or  unknown,  in  which  case  the  maximum  number  of 
items  reported  by  the  HUM  should  he  inflated  by  the  I'ollowitif;  multijile: 

(fraction  of  time  in  use)  : (reasonable  limit  of  fractioti  of  time  in  usei 

I'his  quantity  should  then  he  iiquit  ;is  the  number  available  for  the  next 
iteration 

,'k  The  frtiction  of  time  in  use  exceeds  tl  e reasonable  limit,  and  the  available 
quantity  is  limited.  To  simulate  the  fuU  effect  of  such  overutili/ation.  the 
tnmiber  should  be  delhited  by  the  follovinj;  multiple: 

(retisonable  limit  of  fraction  of  time  in  usei  : (fraction  of  time  in  usel 

'Phis  quantity  is  the  eliective  number  available  and  should  be  input  as  the 
number  available  and  another  iteration  |)erformed. 

The  capacity  of  a resource  is  the  imiximiini  number  of  students  that  can  u.se  it 
simultaneously  in  a fiiven  learning;  event — that  is,  the  RUM  will  never  allow  more 
than  this  number  of  students  to  use  the  re.source.  I’hus,  it  is  important  to  consider 
varying:  demands  on  the  resoui'ce,  such  as  those  posed  by  recycling  students,  in 
specifying  capacity.  This  number  may  be  diflerent  for  different  learning  events.  It 
may  be  .liought  of  in  terms  of  the  number  of  students  a re.source  can  accommodate 
or  the  number  ofstudent-sessions  that  can  be  conducted  on  a resource  within  a given 
time.  As  with  resource  availability,  planner’s  may  u.se  MODIA  to  help  determine 
capacity  if  it  is  not  limited  <r  prron,  as  might  be  the  case  for  new  facilities  such  as 
study  halls  or  auditoriums. 

If  a re.source  can  be  shared,  students  in  dilfer’ent  sections  of  a learning  event  or 
in  different  learning  events  can  use  it  simultaneously.  Shareable  resources  can  be 
used  much  rnor’e  Ilexibly  than  tho.se  that  are  dedicated  to  a single  section  of  a single 
learning  event  at  a time. 

As  noted  earlier  (VIII. ('(,  if  a resource  cannot  be  shared  simultaneously  among 


all  (>r  the  li'ammu  cvcMt'  that  .■'liari'  il  lull  laii  lx-  xlian-d  >iiiiiillaiicmi>K 

amoiis;  some  Mx  liorix  urilu-  Icarmnu  that  >hatc  it.  it  >liiiulii  In-  di''i;;tiatf(l  .i' 

t \M)  or  more  rosouivox  t or  i ‘xaiti| do.  an  i iixt riu  tor  i ii  a ■'Kids  hall  ma\  mmiu Itaiu ’oii' 
l\  monitor  all  loarmii^  o\viit>  in  tho  >tnd\  hall  luit  ho  iinahio  >iniiilt.inoouv|\  to 
monitor  loarniiu;  ovontx  in  tho  lal>orator\  I-aoii  thoui^h  tho  x.inio  iior^oii  loiild 
monitor  tho  lahoratorv  o\i-ntx  at  a dillorotit  timo.  tho  iii'triutor  xhould  ho  oon>id 
(■rod  a dillt'font  ro>ourco  in  t ho  >t ud>  hall  and  t ho  lahorator\  u- o . iio-t  riictor  xtiidv 
hall;  and  in.'^tructor  lahorator\  i. 


1\..\  St»K(  lAl.  UKSOriU'KS 

r>nall\  tho  (.-aiiacits  ol  a >()ocial  roMinrco  t^  (i,\od  lor  tho  ontiro  cour>o  or  can 
ho  varied  onlv  within  narrow  hmit>  For  oxamplo.  a >muilator  miirlit  ho  aide  to 
accommodato  at  m(»t  two  >tndont.',  and  a darkroom  at  mo>t  live.  Somotimo.  how 
o\'or,  tho  ii.''0  to  whicli  tho  ro.'.oiirco  ix  |nit  alloct>  it>  ca|)a('it>  I’orhapx  a>  mati>  a> 
1 -a  St  udonts  can  w alch  a domonst  rat  ion  ol  loaditu;  homhs  on  an  a ire:  all . hut  no  nioro 
than  liiiir  can  practice  loadmo  homhs  on  one  aircral'l  simnltanomislv 

.Most  special  rosoiircos  are  wort  h considorma  in  .MODIA  hocaiiso  I ho\  are  ox  pen- 
si  \ (■  or  in  short  snppi  v liir  some  ol  her  reason.  Thus,  tho  numhor  availahio  will  ol'ton 
ho  known  holitrohand  ()hviousl\  il  will  ho  impossihio  liir  more  studonts  to  use  tho 
rosourco  simiillanoousl > than  tho  product  ol  the  total  numhor  availahio  and  tho 
ca[)acit>  (d'oacli.  Tlioro/iifo  .MODIA  display.--  this  pradihl  uho  "lolal  ('ourso  ca/vic 
ity"i  later  to  yuido  the  assignment  ol' section  si/o. 

Some  s[)ocial  rosourcos.  particularly  special  liicililios.  can  lie  shared  amona 
loarnina  ovonts.  I.arito  [tiocos  id  ('(luipmonl  may  also  ho  sharoahio  in  special  circum- 
stances. ;\  lain  i liar  oxamplo  is  litr  one  ^roup  of  studonts  to  ohsorvo  a domonst  rat  ion 
(d'a  skill  that  is  hoini;  practiced  In  another  uroup.  .■\nolhor  instance  is  when  one 
yroup  olstudonts  is  studying:  tho  location  and  I'unction  ol'a  subsystem  ol' a laryor 
system  w hilo  a not  her  i;roup  studios  a dilfi'ront  subsystem  on  I ho  same  larger  sssioni 
In  I his  case,  the  laraor  .system  can  ho  shared  hut  tho  subsystems  cannot,  and  it  miitht 
ho  well  to  consider  tho  subsystems  and  tho  larger  system  as  separate  re.sources. 

I'he  sharoahio  l(‘aturo  can  ho  used  to  simulate  cour.sos  durini;  w hich  instructors 
lor  a computori  normally  schedule  students  throuydi  alternative  secpiences  ol  train 
iim  activities  so  that  students  will  not  have  to  wait  to  use  a particular  resource  in 
limited  supply,  as  described  in  .‘sec.  II  Iklk  To  accomplish  this:  1 1 1 combine  into  one 
event  all  ol  the  learnint;  events  that  ^ive  ri.se  to  the  alternative  sequences.  il2i  state 
the  capacity  ol  the  resource  iti  question  in  tertns  ol'tlu  number  ol' student  sessions 
that  can  he  completed  in  the  time  available  in  the  combined  events,  i.'h  make  the 
resource  shareable  liir  this  event  ' iHe  carel'ul  to  billow  the  rule  on  dillerent  iat ion 
oC  share, ihle  resources  that  caimot  simultatteously  he  shared  atnonii  all  events  in 
w hich  t hey  are  shared  i 

For  example,  siifipose  that  students  will  perbirm  in  teams  ol'twii  on  ;i  piece  ol 
e(|uipment  ok  which  only  one  is  available  While  one  team  is  perl'ortninq,  one  team 
IS  watchiny;  the  perbirmance  and  two  others  are  studyitii;  the  perl'ormance  proce 
(lures  rite  basic  se(|uetice  ol  learnitiyy  events  is 

Sii‘|i  lx.  rn»l  rirtfss. 


II  \ (ill  -I  r It  1 1\  l«M  k **t«*|i  t iMji 
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Activity  'I'imc  (minutes) 

I’ert'orm  task  -iO 

Watch  task  pcrfomiance  -^0 

Study  task  pi^rforinancc  h() 

;uul  the  equipiiuMit  would  have  a capacity  of  two.  To  avoid  having  to  model  the  (our 
alter  tiative  sequences  explicitly,  these  learning  events  could  be  combined  into  a 
iL’O-mi'uiteevent  called,  lor  example,  learn  task  performance.  The  equipment  would 
then  have  a capacity  of  eight  student-.sessions  and  be  shared  lor  this  learning  event 
■fhedi.sadvantage  to  this  approach  isthat  linal  figures  on  resource  use  will  not  reflect 
the  time  that  most  of  the  students  are.  in  liict.  waiting  their  turn. 

Heasonable  limits  lirr  use  of  special  resources  must  be  obtained  from  Al'C.  'I’hese 
limits  should  reflect  the  fact  that  more  com[)lex.  less  reliable  hardware  types  will 
have  lower  maximum  use;  equiimient  used  on  multi-shil\  courses  m:ty  also  have 
louer  maximums.  However,  most  training  days  are  only  six  hours  long,  allowing  at 
least  two  hours  li)r  maintenance,  'fhus.  a KU.M  output  of  zero  idle  time  translates 
into  a u.sk'  of  .75.  which  may  he  suflicieiit  liir  normal  maintenance. 


INSTRl  (TORS 

file  capacity  ot  an  instructor  can  be  quite  variable,  depending  on  the  nature  of 
the  teaching  activity.  For  example,  an  instructor  may  he  inellective  in  tutoring  more 
than  six  slow  students  at  one  time  but  may  ellectively  present  basic  infiirmation  to 
si'veral  hundred  students  at  once.  Some  of  the  possibilities  are  displayed  on  Table 
20. 


Table  20 

SiH.t’.KSTKi)  Maximum  CAPACtTiKS  for  Instructors  as  Tkachinc.  Agents 


tViu-liini;  Kormiil 

Sul).jeel  Matter  I'ypes 

1 -(»  (and 
Presentation 
in  7 10) 

7 (except 
l*r(*s(Mitation) 

S 10  (except 
Pres('ntation) 

Simple 

1,11 

- 

Itoci  tilt  ion 

r»o 

mt'" 

a^ 

Kes|Kmse*paeed 

■20 

T 

i.‘ 

•Adaptive 

0 

f 

c* 

liroup  interaction 

to 

to 

to 

*'r : Utui'dimMl  oxcopt  as  limit«‘d  l>y  t'acllit  i(*s  (*apa(‘ity  or  al)ility 
of  s(u(i('nls  lo  SVC  a di‘inonslra( iofi  in  sulijvct  matt(*r  types  710. 

T;  An  integral  nuiltiple  of  team  si/e.  where  T is  the  team  size. 


* a,  h,  e:  Nominal  fixtures  1 hat  refh*et  t he  inst  ruelor's  al)ih(y  to 
p«*reeiv«‘  and  respond  to  th<*  students’  p»*rfermane«'.  Should  he  no 
j>reat<‘i'  than  at),  'JO,  and  0 resp(*et  ively . 


IX. B 


UK) 


riu'  coursf  plan  should  ivlloft  tlu‘si“  variations  to  'aptmi'  the  oll'iHts  ol  saria 
tions  in  ti'acliiiif;  inothods  This  ran  roadily  he  ai  i’oinph'hiMl  il  msl  i lu  loi-s  arc  al 
ready  highly  dill'crcntiatcd  with  repard  to  teaching;  method 

It  is  usually  advisable  initially  to  let  the  Kl’M  eomputi'  the  miinher  ol  instnu- 
tors  required.  In  courses  where  a very  h-w  people  have  the  subject  knowledtje  I'e 
quirt'd,  however  lespecially  in  couises  dealing  with  advanced  equipment  or  proce 
dures),  limitations  oti  instructor  availability  may  Im-  an  important  constraint  Any 
events  amonj;  which  instructors  are  shared  should  occur  m the  same  lacihty 

reasonable  limit  for  use  ol  a classroom  instructor  can  he  calculated  as  liillows 

Let:  A training  days  per  month 

B classroom  training  hours  per  tlay 

('  hours  per  month  (or  leave,  medical,  training,  and  oilier 
organizational  duties  ihistorically,  dli  hoursi 

Then; 


C'lassroom  iiso  for  instructors 

A X in-  (’  121.7  X y\) 

(A  X H)  (21.7  X til 


- .7.7  I 


IX,C  KVALUATORS 

The  capacity  ofan  evaluator  depends  on  his  ability  to  iierceive  and  judge  student 
perl'ormance  in  check  practice  and  test  events,  and  is  similar  to  the  instructor’s 
capacity  in  the  recitation  format  for  subject  matter  types  8-10  irefer  to  Table  liOi. 
Kvaluators  may  tilso  conduct  critiques  in  the  group  interaction  llirmat.  .Mthough 
these  capacities  are  quite  variable,  evaluators  are  usually  assigned  to  a small 
enough  number  of  events  that  specilying  them  by  learning  event  would  not  he 
burdensome. 

Usually  the  Hll\l  should  initially  compute  the  number  of  evaluators  needed. 
Kvaluators  should  usually  not  he  shared  among  events. 

A reasonable  limit  (or  use  of  evaluators  and  classroom  monitors  can  he  calculat- 
ed as  follows: 

Let:  I)  working  hours  per  day 

Then: 

Monilor  evaluator  use  = 

(AxD)  r (21.7  xS)  22 

= = KHV;  ► I ()()'; 

( .A  X H I ( 2 1 . 7 X (>  1 


IX.l)  MONITORS 

Monitors  (or  learning  events  w ith  subject  matter  types  !•<>  can  hav.'  (airly  l.irge 
capacities.  Usually,  the  capacity  of  a monitor  (iir  t hese  events  is  limited  more  In  t he 
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liu  llitv  111  uliK'li  tlicfViMiI  t;iki‘>  plaa- th;m  In  liisimn  liinilal ions  The  lapiu  ily  iil 
nu>iiitoi>  lilt'  suiijci't  mattcf  I\ |ii's  7-10  is  a liilltTfiit  story  Hi'i'i'.  tho  iuiiiiIht  oI 
stiuloiils  that  ran  ho  monitori'd  in  |)otontially  ilan^omiis  Ifarnin^;  invnts  should  ho 
limitod 

A^ain.  tlio  HUM  should  initially  ooininito  tiu-  luimhor  ornionitors  noodod  (Ion 
iTcilly,  monitors  ran  ho  sharod  amon^  ovonts  oivurrin^  in  tiu-  samo  hail  it  > As  noted 
ahovo.  monitors  ran  usually  ho  used  up  to  100  pm'cont  ol'tlu'  tiino 


FAUIUTIKS 

Faoilit  ios  usually  have  a lixod  oapaoity  and  are  availahio  in  limitod  numhors  In 
planning  now  c'oursos,  howovor.  MODIA  is  iisolul  liir  dotorminini;  the  oapaoity 
roquirod  liir  liioilitios  Thoy  oan  ollon  ho  sharod  amoni;  loarnino  ovi-nts.  hut  it  is 
hotter  not  to  share  them  amoni;  events  in  w hioh  the  toaohiiif;  aqont  is  an  instrui  tor. 
hooausi'  ol  tho  likelihood  that  one  inst motor's  aotivitios  w ill  disrupt  the  toaohinp  in 
the  other  inonts  Kvonts  w ith  suhjool  matter  typos  7-10  are  loss  likely  to  ho  able  to 
share  liioilitios  unless  the  laoilities  are  lary;e  laboratories,  hanqars.  oto  lannts  Tor 
the  amount  ol'timo  liioilitios  may  In-  used  must  he  looally  determined 


MKDIA  TYUKS  AM)  SPHCIFIU  HAKDH  AHK 

I'ho  HUM  should  oompute  thi-  quant  it  ios  o(  inodia  typos  noodod  and  t heir  oa[)ao- 
ity.  unless  it  is  already  fixed  Media  types  are  usually  nut  he  slvareahle  amuny; 
dilll'iont  events  heoauso  oaoh  item  of  ooursoware  is  unique  to  a partioular  event 

rile  oapaoity  and  availability  of  spooilio  media  systems  w ill  usually  he  diotatod 
by  the  output  of  early  iterations  of  the  oourso  dosiitn.  as  disoussed  in  Seo.  \’lll  (1  Lf 
Kxoeptions  may  ari.se  in  the  oa.se  of  media  for  respoii.se-paoed  or  adaptive  programs 
w here  t he  numher  of  display  units  or  terminals  tnust  he  limitod  heoauso  of  their  oust 
and  where  their  oapaoity  is  defined  by  existin';  hardware.  .Additionally,  limited 
oapaoities  and  quantities  should  he  entered  on  subsequent  iterations  to  (lin  down 
more  preoisely  the  numher  and  use  of  items  ol' hardware  (suoh  as  lilm  projeotorsi 
required.  .As  with  speoial  resouroes.  alternative  sequenoes  usiny;  soaroe  tnedia  sys- 
tems may  he  simulated  by  oomhinini;  the  hasio  seqiienoe  into  a siny;le  event,  makiny; 
till' system  shareable  for  that  event  and  expressiny;  its  oa[)aoity  iti  terms  ofstudeiit- 
.sessions. 


KK('()RI)IN(;  HAKDWAHF 

I’lie  oapaoity  of  hardware  liir  reoordiny;  student  perliirmanoe  is  usually  one  1 1 1; 
sometimes  it  is  tlu-  si/e  of  the  pertlnininy;  team  Availability  should  usually  he 
determined  from  the  output  of  early  iterations  Usually  reoordiny:  hardware  oannot 
he  shared  amony;  dilli'ient  learniny;  events 


IX. K 


IX. F 


lX.C 


d 


I ^ 
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X.  ASSIGN  SECTION  SIZE  AND  TIME 


Finally,  plamuns  spi'i’ily  maximum  and  minimum  sirtioti  ,'<i/,i‘.  AssiKiimimt  of 
no  timo  sot  asido  liir  oaoh  lixmiing  ovont  ootnplotos  tho  dosoription  ol  lotirnin^' 
ovonts  Fiyufo  Id  shows  tho  rolation  of  stops  dosorihod  in  this  .sootion  to  tho  ovoiall 
dooision  proooss. 


DESCRIBE  OBJICI 
1 

:iVES  AND  TESTS 

i 

DESCRIBE  STUDEN:  POPDIATIJN  AND  1 

COURSE  OlVERMf  ICATIDN  | 

i 

1 DESCRIBE  TfACHiN!',  POLkY  | 

1 

1 Dtscmut  Its 

.T  details 

j 

1 

j DESCRIBI  HESOURCES 

1 

j DESCRIBE  RESOURCE 

tONVTRAIMv 

1 

ASSll',!l  StCIlON  S17[  AND  ri>ll 


FOK  lACH  tlAHNIND 
tVlNT  ASSIGN: 
MAXIMI'M  A^n 
VINIMliM  SECTION 
AVERAGE  TIME, 
ANP 

yiNlMOM  TIME 


Fig.  13 — Relation  of  decisions  described  in  Sec.  X 
to  overall  decision  process 


SPECIFY  SECTION  SIZE 

A .section  is  a single  occurrence  of  a learning  ovont.  Section  si/o  is  spooilit-d  hv 
tissigning  a mtiximum  ;md  a minimum  vtiluo  to  tho  tuimhor  of  studmits  that  may 
l()rm  ;i  section.  1'heso  numhors  should  rolloct  tho  combination  of  rosourco  capacities 
;md  prior  choices  of  teaching  agent  and  totiching  liirmat  as  suggest I'd  in  Tables  31. 
33.  .and  33  I’lanni'ts  should  not  (<‘ol  bound  h\  thosi'  numbers,  hut  the\  should  be 
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awart'  tliat  il  they  stray  too  tar  from  thorn  it  may  ht*  impos.sihlo  lor  tlosi^nalod 
loaohinti  a^onts  to  fulfill  tho  toaohin^^  lortnats  sporilit'd  'I'ho  tahlos  aro  rofi-rrod  it) 
rrotiut'iuly  thrtjughout  tho  (olU)win^  discussion. 

Table  21 

SiKK'.KSTKi)  Minimi'm  Maximum  Skotion  Sizks.  Subjkut  Matikk  Typks  I-O 


reaching:  Kormat 

rt'achin^:  .\^:enl 

Learner 

Response  Paced 
Inslructtn-  IViniram 

.\ilaptive 
Pro^:ra  m 

Sim  pie 

1 1 

11"' 

Recitation 

1 ' 1 

i/Mt 

Rcsponse-pacetl 

1 I 

1/-J0  r.’>(r 

Adaptive 

1 1 

ut; 

I r 

liroup  interaction 

:!/u) 

‘*U:  I'lutofint'tl  (t'xcopt  as  limiU'ti  l)y  farilil ios  oapaoil it*s  or  l)\  hardwaiv 
I’apacitit's  for  response  paood  and  adaplivt'  programs). 

^*Nt>minaI  fij:ure  sunKested  l)v  currently  availahle  liartiware. 


Table  22 

SiKuiKSTKi)  Minimum/Maximum  Sizks. 
SURIKCT  Mattkr  Tyok  7‘ 


r.'ac- 

hin^!  A^enl 

TtMchinji  Ft>rmat 

Learner 

lnstrm't4»r 

Simple 

n r 'm’r 

(n'r  1 I 'm  r 

Recitat  ion 

n r m r 

InT  1 ),m'r 

Response  paced 

n'r  m l' 

r 1 T 

Adapt  ive 

n r ni  r 

T 1 "I' 

Uiroup  interaction 

;i/io 

'am  It'arnm^  event  types  except  prestM\talioiW 
tlemonslratit)!),  jiroup  discussion,  ami  honu'work. 
I’hese  would  he  handled  like  suhiect  matter  typ»*s 
1 <>.  exce|)t  for  demonstrations  tn  which  the  m 
structtu*  is  teachinji  a^enl  usin^*  students  to  assist 
m th(*  tlemonst  rat  ion. 

Numi)er  of  sludt'uts  on  team. 

'n.m  Multiples  of  leant  si/e.  Kach  is  an  mte^icr 
greater  than  0,  m must  he  greater  than  or  etjual  to  n. 


{ 
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Tahli-  2.i 

SUCCKSTKI)  MiNINU'M  MaXIMI'M  SkCTION  SlZhUS, 
SuiUKCT  Ma'ITKK  TyI’KS  8-10' 


l\‘iu*liiiin  A^rul 


IVacbmv:  Korniat 

Inslnu’lor 

Simplo 

1 1 

i/i''* 

Uorit.ilion 

1.1 

1 nf 

K^‘^p^m^^•  p.uTil 

1 I 

1 , if 

.\«iapl  wv 

1 1 

1 '()'■ 

(»r<»up  InlrraclUMi 

:>  'to 

'‘.Ml  «*vonl  ly !»•>  prosonlalion  ' 

(ii'nuMistration.  ^lauip  tliscussion.  and  lu)nu‘Wt>rk. 
rin'.sr  would  lu‘  handU’d  like  subjoul  inaUrr 
I > pt'.s  1 d. 

*’r  = rndrl'iiifd,  rxrcpl  as  liniitt'd  by  farilitirs 
c.iparit  U‘s. 

‘in.  n.o;  Noinin.il  li^juia's  that  should  rofUx't 
llu‘  m.strmMor’s  ability  to  pt'rcuivt*  and  rospt.ml 
to  tiu*  studiuits*  |)rrronnaiu‘u.  Sue  trxt. 


Maxinuiiii  Section  Size  X.A.l 

As  with  ia|);k'il\.  tlu‘  maxinuim  sei'Iion  size  is  never  exeeixied  in  the  HUM:  e . 
it  1 1 stiaienls  arrive  at  an  event  wliosi-  maxitmiin  size  is  10.  one  stiuletit  will  either 
wait  lor  the  resoiiives  to  he  freed  i if  resoiirees  are  liinitedi  or  start  a new  section. 

Thus,  it  is  important  to  consider  varying;  re(|uireinents.  such  as  the  accommodation 
of  ri'cvcline  students,  when  .setting  this  maximum. 

If  the  maximum  section  size  is  greater  than  one.  all  students  will  take  the  same 
time  to  compli'te  the  section.  This  is  the  avtaagr*  t ime  assigned  for  the  learning  event 
in  the  next  step  in  course  design.  I’lH'iellire.  if  planners  want  to  assure  that  each 
student  progres.si's  through  a learning  iwent  at  his  own  rate,  the  maximum  si-ction 
sizt'  must  he  one 

For  each  learning  event  the  maximum  .section  size  must  always  he  greati-r  than 
or  eipial  to  the  minimum  or  no  students  will  he  able  to  compli'te  the  event  Thus, 
liir  group  discussion  and  team  perliirmance  the  maxiirum  should  always  he  greater 
than  one. 

From  t he  standpoint  of  resource  use  alone,  maximum  .section  size  should  he  close 
to  .some  multiple  of  the  capacity  of  the  .set  of  resources  assigned  to  the  section,  hut 
less  than  their  minimum  total  course  cajiacity  However,  as  suggested  hy  Tables 
111  lid.  there  are  several  instances  in  which  section  size  should  he  limited  to  permit 
a designated  teaching  agent  to  carry  out  a chosen  teaching  lormat 

If  t he  maxinuim  section  size  is  less  t han  t he  entry  group  size,  students  ma>  h.i\e 
to  wait  to  enter  learning  events  liir  which  the  availability  ol  dedicated  resources  is 
limited  Of  course,  if  so  many  students  enter  the  course  over  such  a short  time  th.it 
the  total  course  ca|iacities  ol'the  resources  available  for  the  learning  event  are 
contmuallx  exceeded,  more  and  more  students  will  have  to  wait  li>r  longer  and 
longer  times  to  enter  the  event 
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1 Oti 

Notf  that  in  Tablfs  21  and  22  in  several  inslanees  maximum  stvtion  si/e  is 
undelined.  In  these  eases,  planners  should  he  ^uidi'd  hv  the  maximum  eapaeity  ol' 
whatever  I'aeilities,  eiiuipment.  or  other  resources  have  heim  assifjned  to  the  learn- 
ing; events  with  the  y'iven  comhination  ol  teachinf;  aj;ent  and  teaching'  liirmat 
For  subject  matter  type  7 (team  skills.  Table  22l.  tlu‘  maximum  section  size  lor 
all  types  of  learning  events  except  presentation  demonstration,  group  di.scussion. 
and  homework  should  he  some  multiple,  m,  of  team  size.  For  example,  if  students 

must  perform  the  skill  in  teams  of  four,  maximum  section  size  could  he  4.  S.  12.  etc.  I 

If  the  learners  are  the  teaching  agent,  however,  the  maximum  ,section  size  should 

e()ual  the  team  size,  and  m 1.  i 

,\s  discussed  earlier,  when  the  teaching  agent  is  an  instructor  in  subject  matter 
types  S-10,  the  maximum  section  sizes  should  be  chosen  to  reflect  the  instructor's 
ability  to  perceive  and  respond  to  the  student's  perlormance  las  noted  in  Table  2.'h. 

The  values  of  letters  m,  n,  and  o should  be  chosen  to  reflect  this  ability,  with  m being 
the  largest  and  o the  smallest  of  the  three.  .Additionally,  m,  n,  and  o will  usually  he 
smaller  than  or  the  same  as  their  counterparts  on  Table  21,  namely,  50,  20,  and  (i 
.As  with  assignment  of  resources,  .section  size  may  be  specified  for  combinations 
of  learning  events.  Any  combination  may  be  used  except  .N  inone'.  The  foregoing 
discussion  suggests  that  the  most  reasonable  comhination  might  he  subject  matter 
type,  learning  event  type,  and  student  group  track  iSMLSi.  Ifthere  is  littlediversifi- 
cation  in  teaching  method  or  subject  matter  type,  or  if  lock-step  instruction  is  being 

planned,  however,  selection  of  W,  B,  or  other  more  aggregated  policies  would  be  | 

reasonable.  | 

X..A.2  Minimum  Section  Size  j 

The  minimum  section  size  must  be  one  or  more.  If  the  minimum  .section  size  for  1 

a learning  event  is  greater  than  one,  each  student  arriving  at  that  event  must  wait  j 

until  the  minimum  has  been  reached.  However,  making  the  minimum  .section  size  i 

for  a learning  event  eiiual  or  very  nearly  equal  to  the  capacity  of  the  resources  that  j 

will  he  used  for  that  event  insures  that  resources  will  be  nearly  fully  utilized  for  that  j 

event.  Never  set  this  minimum  larger  than  the  minimum  total  course  capacity  of  i 

the  resources  assigned  to  the  event. 

If  the  minimum  section  size  is  greater  than  the  entry  group  size  for  some  j 

learning  event,  students  in  one  entry  group  may  have  to  wait  for  other  students  to  j 

join  them  to  fill  up  the  section;  such  situations  ollen  ari.se  in  lock-step  instruction.  | 

In  addition,  ifthe  minimum  section  size  is  greater  than  one.  a recycling  student  may  i 

have  to  wait  to  take  the  event  until  the  next  group  of  students  comes  along.  | 

Table  22.  which  deals  with  maximum  and  minimum  .section  sizes  for  the  teach- 
ing of  team  skills,  suggests  that  ifan  instructor  is  the  teaching  agent  the  minimutn 

.section  size  can  be  one  less  than  some  multiple  of  the  team  size.  This  is  because  the  i 

instructor  can  usually  substitute  for  a team  member  if  necessary.  For  example,  if 

the  team  size  is  four,  minimums  might  be  3.  7.  11.  etc.  ('hoice  of.'l  1 (for  exampfet  ! 

minimum  maximum  section  size  permits  more  flexibility  in  flow  than  does  choice  j 

of -4  4 and  is  therefore  recommended.  In  general,  it  is  advisable  to  make  the  mini-  i 

mum  section  size  strictly  smaller  than  (rather  than  equal  t of  the  maximum  to  permit  j 

more  flexibility  in  student  flow  and  to  accommodate  stray  .students.  | 
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riu'  rcmai  ks  m X.A  1 foiKi'nimL;  i’oml)inal  ions  of  Ifartiiii^  cwnls  tor  assign- 
mciil  of  maximum  M'l'tum  si/o  apply  to  t he  assipnmont  of  minimum  sort  ion  si/o  as 


ASSK;N  TIMK  TO  I.KAKMNO  KVKNTS 

riio  timo  roipiirod  lor  sot  asidoi  lor  a loarnini;  ovont  is  allootod  by  several 
mtoraotino  Caotors:  the  suhjoot  matter  of' the  learning  e\-ent,  itte  eapahility  and 
motivation  ol'the  student  to  learn  the  suhjeet  matter,  administrative  arrangements 
ali'eetine  the  alloeation  ot'time  to  the  event,  and  the  method  hy  whieh  the  evmit  is 
tau.tthi  iteaehine  atteiu-teaehini;  format  eomhinat ion i. 

Coiisideriitions  About  Sultjoft  Mattm- 

I'hri'e  ehartieteristies  ol'the  suhjeet  matter  in  an  indi\  idual  learning'  event  ati'eet 
the  time  required  to  teaeh  it:  the  pross  amount  of  material  to  he  leartu'd,  its  eom- 
plexilv,  and  its  familiarity  to  the  avi'rap'e  student,  flu'se  eharaeteristies.  diseussed 
at  some  length  in  See  II. B. 2..  are  rouithlv  relleeted  in  MODl.A  s suhjeet  matter  types 
1 throueh  ti.  In  faet.  if  the  assienment  of  suhji'et  matter  types  relleets  suhjeet  matter 
ditlieulty  icomplexity,  amount,  unfamiliarity i.  fundamental  eonsiderations  ol'the 
time  reqiiireti  liir  a learning  event  may  have  alri'ady  been  built  into  the  eourse 
desiqm. 

Suhjeet  matter  ty|>es  7 throu^di  10  are  a dillerent  story,  however;  heeause  these 
eoneern  the  teaehiiif,'  of  skills  requiring  the  use  lollen  the  manipulat  loiO  of  speeial 
resourees,  theri“  tire  usutilly  (ibysietd  limits  to  the  speed  with  whieh  the  skills  can 
he  performed  tind  letiriu’d.  For  extunple.  in  teaehinf;  students  to  develop  lilm.  tune 
must  he  tdlowed  for  the  developer  tmd  fixative  to  ;iet.  Thus  ;m  intitntite  knowledite 
of  till-  perliirmanee  in  question  is  reqiiiri'd  to  esttihlish  minimum  times  for  perfor- 
manee.  to  whieh  the  time  for  studimt  letirtiiiu;  must  then  hi-  added  Thesi>  rimnirks 
are  most  applietihle  to  learning'  events  ol'the  puided  prtietiee.  unpuided  prtietiee. 
eheek  praetiee,  review,  and  test  t\q)es 


Con.sideralions  About  Students 

Oni'  aspeet  of  suhjeet  tnatter  dillieulty  is  its  familiarity  to  the  students;  students' 
basil'  ahi  I it  V and  mot  i vat  ion  to  learn  are  also  of  eonsequenee  in  determinmi;  the  tune 
requiri'd  for  instruetion  .An  ohjeetive  for  diversifyinq'  the  eourse  h>  qroupm^  or 
traekinq  is  to  (Hit  slower  or  less  motivated  students  iti  .se()arate  i;rou|)s  so  that  more 
able  students  will  not  he  held  haek.  These  (loints  have  been  diseussed  in  See  \'  H 1 
and  will  not  he  ex[)anded  lurtiu'r  here 

Administrative  Arranjjeinents 

Course  administration  ean  he  pfeatly  siin()li(ied  if  teaehinp  sessions  eome  in 
mult  i [lies  of  some  basic  class  (leriod  For  exatn|)le.  most  lock  ste(>  instruction  m A’I’C 
IS  iteared  to  t he  titl-minute  [leriod,  which  includes  a 10 minute  break  (or  st udents  and 
instructors.  This  I'ases  (irohlems  of  .schedulint;  the  use  ol  lacilities  and  traininit 
equqiment  and  makes  it  [lossihle  liir  instructors  to  (ilan  reptilar  work  schedules 
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ytMifil  to  (li'taili'il  k'ssoii  |)l;m>  an  approach  i>  to  l>o  ux'd,  the  tmio 

tor  loarniiu;  o\i‘iit.''  should  ho  arraiiKod  to  fit  into  tlu‘  doMiod  poriod>  IT  tiot,  >iioh 

oonsuiorat ion>  iiood  not  outer  into  time  a>>i,ttninont> 


X.lk  I (’on.siiiorations  About  rr-aoliinn  Method 


\ ariation>  in  toaohini;  method  will  have  little  elli’ot  on  tinu'  reipiirements  il 
administ  rat  i\e  arran^ement>  are  t he  oMo  ridini;  eon>iilerat  ion  W’Ikm  rei|Uirement> 
I'oi'  look  ste[i  instruetion  are  lilteil.  howcvi'r.  dill'erent  eomhinations  ok  teaching 
format  and  teaelimi;  a^ent  will  have  dilli'rent  elieets  on  time  ii-nuirements.  Al- 
tlunii;h  tlu'  reseaivh  is  liir  from  definitive  on  this  seore.  the  relationships  displayed 
on  Tahli'  L’ 1 are  eonsistimt  with  ATC  researeh.'  Sonu'  of  the  reasons  liir  the  diller- 
enees  in  these  luimhers  have  hetm  diseussed  in  Sees  \'l  l).L’  and  d.  An  exampli’ 
illustrates  the  use  of  the  tahle.  Sup|)ose  that  it  takes  a student  .'ia  minutes  to 
eomplete  a unit  of  linear  programmed  ti'xt.  It  should  taki-  an  iiistruetor,  usinp  the 
adaptiu- liirmat.  tr>  .75  ■ .'ia  dl  minutes  (approximately ' to  teaeh  the  student 
the  same  material 

Table  24 

l\Kt.AT10NS  AmONC.  TtMKS  HKyi  lKKl)  FOK  MasTKKY  UsINO  DtFFKKKNT 


Simpir  lit‘rilal  ion 

l^r.sponM*  pac«Ml 

Ailapl  i\r 

■'a  ppl\  firim.iril 
r\rnt  s in  Nulnrrt  mat  (rr  l \ prs  7 10. 


Tkachi.n'i: 

Mktmods 

■hin^  Au‘‘nl 

H»*.spon.M‘  [)ai’ed 

Adapl  ivi 

S\‘  Media’' 

1 -eainiT 

In.structor 

I’rouram 

I’rokiiain 

V.’.s 

N ,\ 

N A 

N .\ 

Ne 

1.00 

.70 

N A 

\ .\ 

v,■^ 

, $ .> 

NA 

.Oa 

\ .\ 

N.i 

.00 

, .*) 

. ” 7i 

N .\ 

Yes 

.00 

N .\ 

N A 

.-■'O 

N.I 

.7.) 

. I.'i 

N A 

II)  sllllllH’l 

in.itliT  tvpr.'' 

1 0 .nul  to  f>i'e 

-ienlal  ion  di'monslralion 

I’lanners  should  In-ar  in  mind  that  Tahle  lit  represents  resc'areh  results  tied  to 
speeilie  suhjeet  matter  and  student  |)opulat ions;  therefore,  they  should  feel  no  eot^- 
stramt  to  adhere  strietly  to  the  numhers  yiven.  llowi'V(>r.  there  are  >;ood  reasons  to 
ludieve  that  the  tvluttonalui>s  anion;;  the  nutnhiMs  are  reasonahk' 

■Note  that  even  for  tlu‘  eomhination  of  instruitor  with  simple  liirmat,  there  is 
some  time  savin.u'  when  loek-step  instruetion  is  not  used.  This  heeau.se  the  time  liir 
loek-step  inst  met  ion  must  he  padded  at  neatly  every  stepsothat  unliireseen  hitehes 
in  instruetion  will  not  interfere  with  the  sehedule 


llam^ri  al  Krr'.lrr  T,>,  Iniu  al  Tr ainnu:  ( ViOri . 

I‘M»|  \n  Ti annnu  ( nmrnanil.  1007 


072.  Amarillt*  r<vliniiMl  'I'rainiiu:  ( ‘rniri . 
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S\'  media  ai'e  singled  out  in  'I'able  'J.X  because  they  are  so  commoidy  used  and 
because  they  usually  save  time  over  tlu-  use  ol'other  media.  This  is  because  readitif' 
is  inlu-rently  taster  than  listi'nin^  for  t In-  averaKe  reader.  1 ’Ian tiers  will  already  htive 
assiened  some  Itirm  ol'tiudio  liir  poor  retiders  unless  reading  ofptirticuhir  words  and 
phrtises  las  in  Ti'chnictd  Ordersi  is  beinK  taught.  In  tlmt  event,  the  time  savings 
su^ytested  on  the  ttible  will  not  be  realized  lor  poor  retiders. 

Assifjn  Maximum  Relative  Time 

For  those  learning'  events  in  which  students  imiy  proceed  at  variable  rates 
ima.ximum  section  size  1 1.  phinners  should  estimate  how  long  an  individual 
student  will  be  allowed  to  remiiin  in  the  event.  'Fhey  supply  this  information  in 
terms  of  a number  greater  than  or  equ;d  to  1.0  Ibr  the  approjiriate  letirning  events. 
This  number,  multiplied  by  the  average  time  Ibr  the  learning  event,  will  give  the 
tnaxinuim  time  allowed  in  minutes. 

The  number  is  usually  administratively  determined;  students  are  not  allowed 
to  dally  in  a learning  event  (brever.  Therelbre,  if  there  is  no  diversification  by- 
grouping  or  tracking,  it  would  be  reasonable  to  enter  the  same  number  (br  all  events. 
If  there  is  diversification  by  grouping  or  tracking,  planners  may  wish  to  choo.se  T 
or  S.VK'iT  as  a combination  for  a.ssignment  of  maximum  time,  allocating  as  much 
additional  time  for  slower  groups  or  tracks  as  they  deem  can  be  tolerated. 

If  maximum  .section  size  is  greater  than  1.  the  number  •.■ntered  fiir  maximum 
relative  time  will  have  no  effect.  All  students  will  require  the  average  time  to 
complete  the  event. 

Assign  Minimum.  Relative  Time 

A similar  technique  is  used  to  set  the  minimum  time  students  will  require  liir 
a learning  event  with  maximum  section  size  1;  that  is.  a number  less  than  or  equal 
to  1 .0  is  entered  as  a multiplier  of  the  average  time.  The  considerations  of  what  this 
multiplier  might  teasonably  be  are  different,  however.  Obviously  some  time  will  be 
needt‘d  litr  any  event  a student  is  scheduled  to  take,  even  if  it  is  just  the  time  required 
for  him  to  decide  he  already  knows  the  subject  matter.  This  can  be  a very  short  time 
indeed,  perhaps  only  a minute  or  two  out  ofa  learning  event  that  would  ordinarily 
take  an  hour.  If  none  of  the  students  will  be  fattiiliar  with  the  cour.se  material, 
minimums  may  lie  between  ,25  and  .75,  depending  on  the  expected  spread  in  student 
ability  and  physical  limitations  on  perfbrmance.  In  general,  achievable  minimums 
are  lower  than  most  people  expect,  so  it  is  wise  to  tend  toward  the  low  end  of  the 
scale.  Exceptions  will  occur  in  subject  matter  types  7-10,  where  physical  limitations 
.set  lower  bounds  on  the  time  for  perfijrmance. 

A.ssignment  of  minimums  should  generally  be  nitule  at  a lower  level  of  aggri'ga- 
tion  of  learning  events  than  assignment  of  maximutns.  As  the  foregoing  discussion 
suggests,  the  combination  SMLE  or  even  SMLS  might  be  a reasonable  choice 

As  with  the  mtiximum  relative  time,  if  the  maximum  section  size  is  greater  t han 
1,  the  tuimber  chosen  for  minimum  relative  time  will  have  no  effect. 


X.B.5 


X.B.6 


Appendix  A 
WORKSHEETS 

WORKSHEET  I— DESCRIBE  OBJECTIVES 


Table  A 

CODE  AND  SEQUENCE  OBJECTIVES 

I ns  t met  ions  : Column  i---l'.nter  an  alphanumeric  code  of  8 diameters  or 

less  that  will  remind  you  of  eacli  objective  or  topic  to  be  taught.  Star  (*) 
those  that  might  be  left  out,  if  necessary  (see  Sec.  II. A). 

Columns  2 ;uid  3 — Resequence  the  objectives  listed  in  Column  1 if  neces- 
sary and  enter  an  alternative  sequence  in  Column  3 if  desired.  Transfer 
^ the  stars  also  (see  Sec.  II. B). 

Column  4 — (io  be  filled  out  later).  List  the  code  for  each  objective  to 
i be  added  on  a separate  line.  On  the  same  line,  precede  the  code  for  the  added 

•j  objective  with  the  code  for  the  objective  it  follov/s.  Then  complete  Table  B 

^ of  this  Worksheet  for  tlie  added  objectives. 


(1) 

(2) 

(3) 

(4) 

Enter  Objectives 

Assign 

Resequence ; 

Alternative 

From  Worksheet  IV, 

Codes 

Add  Repeats 

T"  - T— 

Seq  uence 

Table  A,  Part  2,  Col.  1 

wokksiii;i;t  i (coni.) 


Table  A (Coni.) 


(1) 


Cl) 


.As^i.nn  Keseij n«.'iu  e ; 

Codes  _Add  Rej'eal_s_ 


( i) 


A 1 1 e mat  i ve 
;n.-q_ueni'e 


(4) 

1.11  ter  Ob  jei  tivi' 
1 roiii  '..'I'rk.sliee  1 1 

lalile  A,  Part  J,  _i 


WA 

WOKKSHEKT  I (CONT . ) 

Table  B 

ASSUiN  SUBJECT  >LU'TER  TYPES  AND  SPECIAL 
RESOURCES  TO  OBJECTIVES 

1 ns  t rur  L : Column  1 — Enter  codes  from  Columns  2 and  4 of  Table  A. 

(lolumn  2--Assi^;n  subject  raatter  types  in  the  order  in  which  they  will 
be  taught  (see  Sec.  Il.C.). 

Column  J — Enter  a Iphaniu.ieric  codes  (S  characters  or  less)  for  special 
■ resources  to  be  used  for  objectives  with  subject  matter  types  7,  8,  9,  or  10. 

I 

(1)  (2)  (3) 


WOKKSHKET  1 (CONT . ) 
Table  B (Cent.) 


Ob  jec't  i ve _ .'ubject  Matrer  Type 


Worksheet  II 


DESCRIBE  TESTS  AND  TEST  COVERAGE 


llfi 


WORKSHEET  II  (Cont.) 
DESCRIBE  TESTS  AND  TEST  COVERAGE 


U’OKKSHEliT  IV— DESCRIBE  TEACHING  POLICY 


It  two  or  more  tracks  of  students  will  be  taught  on  the  same 
shift,  complete  Table  A,  below. 

If  content  will  be  diversified,  complete  Worksheet  IV,  Table  B 

If  teaeliing  method  will  be  diversified  for  different  tracks/ 
groups  of  students,  complete  Worksheet  IV,  Table  C. 


Table  A 

AI.LOCATE  STUDENT  CATEGORIES  TO  TRACKS 


(1) 

Track 

No. 


{!’) 

Student  Categories 
in  Track^  (from  Wor 
sheet  III,  Table  B, 
Column  •'+) 


(3) 


k- 


Alternative 
A1 > ocat ion 


120 

WORKSHEET  IV  (CONT.) 

Table  B 

DESIGNATE  OBJECTIVES  SKIPPED  BY  STUDENT  CATEGORIES 

Part  1 

OBJECTIVES  SKIPPED  IN  PROFICIENCY  ADVANCE 

Instructions:  Colunm  1 — List  codes  and  subject  matter  types  for 

objectives  to  be  skipped  from  Worksheet  I,  Table  B,  Columns  1 and  2. 
(See  Sec.  III.F.) 

Column  2 — Enter  categories  from  Worksheet  III,  Table  B,  Column  4. 


121 


WORKSHEET  IV  (Cent . ) 

Table  B (Cont.) 

Part  2 

OBJECTIVES  iVDUED  FOR  SPECIAL  STL'UEr.’TS 

1 ns  t rue t ions : Column  1 — Eist  code  for  objective  to  be  added 

for  special  students.  .Also  enter  on  Worksheet  1 , Table  A,  Column 
4.  (See  Sec.  V.B.2.) 

Column  2 — l.nter  categories  from  Workslieet  111,  Table  11,  Column  4. 
tloluiun  i-'Enter  categories  of  students  not  listed  in  Column  2. 


in 

(2) 

U)  1 

j Ob  i e c t i ve 

-Added 

Students  for  WTiom 
Added 

i 

Students  Skii'pinj’,  ! 

i 

122 


WORKSHEET  IV  (Cont . ) 

Table  B (Cont.) 

Part  3 

OBJECTIVES  SKIPPED  FOR  OTHER  RUXSONS 


Instructions : Column  1 — List  codes  for  objectives  and  subject 

matter  type  to  be  skipped  from  Worksheet  I,  Table  B,  Columns 
1 and  2.  (See  Sec.  V.B.2.a.) 

Column  2 — Enter  categories  from  Worksheet  111,  Table  B, 

Column  4. 


< 


! 


WORKSllKKT  IV  (Cont.) 


Table  C 

DKSICNATK  DIVERSIFICATION  OF  METHOD  FOR  Sl'BJECT  NUTTER  TYRES"' 

Instructions:  Column  (1)  — Enter  subject  matter  types  for  which 

teaching  method  is  diversified.  Column  (2)  — For  each  subject  matter 
type  listed  in  Column  (1),  allocate  student  categories  (Worksheet  III, 
Table  li.  Column  4)  to  groups  to  be  used  for  diversification.  Column  (3) 
f Enter  sequence  of  learning  event  types  to  be  used  for  each  student  group 

(1)  j (2)  (3) 

Subject  I Student 

Matter  Categories 

Type  with  Allocated  | 


*Se('  Sec.  VI.  B.  3. 
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WORKSHEKT  Y--SKLECT  SrEClElC  MEDIA  SYSTEMS  . , 

TABLE  A— REl^Vl'E  U 1 ANT)  RUM  OUTlT'T  TO  SELECT  SPECllTC  MEDIA  SYSTEMS 

(See  Sec.  VIII. G. 2.) 

Instructions  from  Column  (13):  Use  information  from  Columns  (1),  (6), 

(7),  and  (10)  to  identify  sets  of  appropriate  media  systems  on  Worksheet  V, 
Table  B.  Next,  choose  a specific  media  system  from  the  set  of  appropriate 
systems . 


j Output  from  RflM 

( _ (_Enter  from  Output^  Report 2^  )_ 


User  Decisi 


(1-9) 

Attach  Summary 


(10) 

Maximum 


of  Media  Use  ' Section 


from  U1 


I Achieved 


(11) 

Maximum 
No.  of 
Concurrent 
Sections 


I Maximum 
■ No.  of 
Students 


Specific  Media 
Svs terns 


I)  i sciissi'ii  in  detail  in  R-I70i-1’R. 


1 25 

Worksheet  V (Cont.) 
Table  B 


APPROPRIATE  MEDIA  SYSTEMS  FOR  COMBINATIONS  OF  MEDIA  CLASS, 
GROUP  SIZE,  TEACHING  FORMAT,  AND  TEACHING  AGENT^ 


MEDIA 

CLASS 

GROUP 

SIZE 

TEACHING 

FORMAT 

TEACHING 

AGENT 

MEDIA  HARDWARE  NUMBERS 

AMV 

24-100 

AF 

I 

(56+57+54+10)  (56+57+54+11)  (56+57+54+12) 

AMV 

t 

10-24 

AF 

I 

(56+15^+57+63)  (56+17^57+63)  (56+15Vs7+54) 
(56+17°-^57+54) 

AMV 

4-10 

AF 

I 

(56+14^)  (56+14^+55)  (56+14^+57)  (55+14^+57+55) 

(56+16n  (56+16+55)  (56+16+57)  (56+16+57+55) 
(56+14^+34)  (56+14^+57+54)  (56+16^+54) 
(56+16°+57+54) 


AMV 

1-3 

AF 

I 

(56;  (56+46  ) 

AMV 

-1 

AF 

L 

(56) 

AMV 

1 

AF 

AP 

(56+58+53) 

AMV 

30-150 

RF 

I 

(6+10+57+54)  (7+10+57+54) 
(7+11+57+54)  (8+12+57+54) 

(6+11+57+54) 

(9+12+57+54) 

AMV 

10-30 

RF 

I 

(6+15^+57+55)  (7+15^+57+55)  (8+17^+57+55) 

(9+17^+57+55)  (6+15^+57+54)  (7+15+57+54) 
(8+17+57+54)  (9+17+5  +54) 


AMV  4-10  RF  I (6+14^)  (7+14^)  (6+14^+55)  (7+14^+55) 

(6+14^+57)  (7+14b+57;  (6+14^+57+55) 
(7+14>57+55)  (8+16b)  (9+16^) 

(8+16, +55)  (9+16^+55)  (8+16  +57) 
(9+16^+57)  (8+16^  (-57+55)  (9+16^+57+55) 
(6+14°+54)  (7+14+54)  (6+14^+56+54) 
(7+14°+57+54)  (8+16^+54)  (9+16^+54) 
(8+16  +57+54).  (9+16  +57+54) 

(6)  (7)  (6+13  ) (7+13°) 


AMV 

1-3 

RF 

I 

(6)  (7)  (6+13*')  (7+13*') 

AMV 

1 

RF 

L 

(6)  (7) 

AMV 

1 

RF 

RP 

(58+53+6)  (58+53+7) 

.4MV 

30-150 

R 

I 

(3+54)  (6+10+54)  (7+10+54) 
(6+11+54)  (7+11+54) 
(8+12+54)  (9+12+54) 

AMV 

10  30 

R 

I 

(2+55)  (2+54)  (6+15*^+55)  . 

(7+15b+55)  (8+1715+55)  (9+17^+55) 
(6+15^+54)  (7+1515+54)  (8+17°+54) 
(9+17+54) 

i-!i; 


Worksheet  V,  Table  b (cont.) 


/ 


MEDIA 

CLASS 

GROUP 

SIZE 

TEACHING 

FORMAT 

TEACHING 

AGENT 

MEDIA  HARDWARE  NUMBERS 

AMV 

4-10 

R 

I 

(2)  (2+55)  (2+54)  (6+14^) 
(7+14^)  (6+14^+55)  (7+14b+55) 
(8+ien  (9+16^)  (8+16t>+55) 
(9+16^+55)  (6+14^+54) 
(7+14>54)  (8+16  +54) 

(9+16^^ +54) 

AMV 

1-3 

R 

I 

(1)  (6)  (7)  (6+13^)  (7+13*') 

AMV 

1 

R 

L 

(1) 

AMV 

>150 

S 

I 

(4) 

A>rv 

30-150 

S 

1 

(3)  (6+10)  (7+10)  (6+11) 
(7+11)  (8+12)  (9+12) 

AID/ 

10-30 

S 

I 

(2)  (6+15^)  (7+15*^)  (8+17^’)  (9+17^) 

AMV 

4-10 

S 

I 

(2)  (6+14^)  (7+14'^)  (8+16^’)  (y+16'^) 

AMV 

1-3 

S 

I 

(1)  (6)  (7)  (6+13^')  (7+13'') 

AMV 

1 

S 

L 

(1) 

MV‘^ 

4-30 

s 

I 

(27) 

1-3 

s 

I 

(26) 

1 

s 

L 

(26) 

ASV 

10-30 

AF 

I 

(22+54) 

ASV 

4-10 

AF 

I 

(21+54) 

ASV 

1-3 

AF 

I 

(21) 

ASV 

1 

AF 

L 

(24) 

ASV 

1 

AF 

AP 

'25) 

Ik. 


r 


Worksheet  V,  Table  B (cont.) 


MEDIA 

GROUP 

TEACHING 

TEACHING 

CLASS 

SIZE 

FORMAT 

AGENT 

MEDIA  SYSTEM  NUMBERS 

ASV 

10-30 

RF 

I 

(20+54)  (22+54) 

ASV 

4-10 

RF 

I 

(19)  (21)  (22)  (19+54)  (21+54)  (22+54) 

ASV 

1-3 

RF 

I 

(18)  (21) 

ASV 

1 

RF 

L 

(23) 

ASV 

1 

RF 

RP 

(25) 

ASV 

10-30 

R 

I 

(20)  (22)  (20+54)  (22+54) 

ASV 

4-10 

R 

I 

(19)  (21)  (22) 

ASV 

1-3 

R 

I 

(18)  (21) 

ASV 

1 

R 

L 

(18)  (21) 

ASV 

10-30 

S 

I 

(20)  (22) 

ASV 

4-10 

S 

I 

(19)  (21)  (22) 

ASV 

1-3 

s 

I 

(18)  (21) 

ASV 

1 

s 

L 

(18)  (21) 

A 

7 

AF 

I 

CHECK  LEARNING  LAB  EQUIPMENT 

A 

1 

AF 

L 

(52) 

A 

1 

AF 

AP 

UNKNOWN 

A 

4-30 

RF 

I 

(51+54)  (49+54) 

A 

1-3 

RF 

I 

(50) 

A 

1 

Pf 

L 

(50) 

A 

I 

RF 

RP 

UNKNOWN 

12S 


r 

Worksheet  V,  Table  B (cont.) 


MEDIA 

CLASS 

GROUP 

SIZE 

TEACHING 

FORMAT 

TEACHING 

AGENT 

MEDIA  SYSTEM  NUMBERS 

A 

4-30 

R 

I 

(51)  (48)  (49)  (51+54)  (49+54) 

A 

1-3 

R 

I 

(50)  (48) 

A 

1 

R 

L 

(50)  (48) 

A 

4-30 

S 

I 

(48)  (51)  (49) 

A 

1-3 

S 

I 

(50)  (48) 

A 

1 

S 

L 

(50) 

SV 

>30 

AF 

I 

(40+54)  (37+54) 

5V 

10-30 

AF 

I 

(38+55)  (36+54) 

SV 

4-10 

AF 

I 

(38+55)  (36)  (36+54) 

SV 

1-3 

AF 

I 

(38)  (36) 

SV 

1 

AF 

L 

(59)  (12) 

SV 

1 

AF 

AP 

(44) 

SV 

>150 

RF 

I 

(40+54)  (35+54) 

SV 

30-150 

RF 

I 

(39+54)  (34+54) 

SV 

lC-30 

RF 

I 

(31  + 55)  (38+  551  (33+55)  (31+54) 
(38+54)  (33+54) 

SV 

4-10 

RF 

I 

(30)  (38)  (33)  (30+55)  (38+55) 
(33+55)  (30+54)  (38+54)  (33+54) 

SV 

1-3 

RF 

1 

(28)  (29)  (32)  (38) 

SV 

1 

RF 

L 

(60)  (41) 

SV 

1 

RF 

RP 

(43) 

12‘) 


Worksheet  V,  Table  B (cont.) 


MEDIA 

CLASS 

GROUP 

SIZE 

■[■EACHING 

FORMAT 

TEACHING 

AGENT 

MEDIA  SYSTEM  NUMBERS 

sv 

>150 

R 

I 

(40+54)  (35+54) 

sv 

30-150 

R 

I 

(39+54)  (34+54) 

sv 

10-30 

R 

I 

(31  + 55)  (38+55)  (33+55) 
(31+54)  (38+54)  (33+54) 

sv 

4-10 

R 

I 

(30)  (38)  (33)  (30+55) 
(38+55)  (33-155)  (30+54) 
(38+54)  (33+54) 

sv 

1-3 

R 

I 

(23)  (29)  (32)  (38) 

sv 

1 

R 

L 

(61) 

sv 

>150 

S 

I 

(40)  (35) 

sv 

30-150 

S 

I 

(39)  (34) 

sv 

10-30 

s 

I 

(31)  (38)  (33) 

sv 

4-10 

s 

I 

(30)  (38)  (33)  (47) 

sv 

1-3 

s 

I 

(28)  (32)  (38)  (29)  (47) 

sv 

1 

s 

L 

(62) 

^tedla  hardware  numbers  refer  to  Worksheet  V,  Table  C.  Systems  are  listed 


ill  order  of  increasing  cost. 

*^Not  sure  that  this  accepts  videotape  recorder  input, 
c 

All  A>IV  systems  can  be  used  in  the  MV  mode. 


l.!0 


Workslioet  V (ConL.) 

Table  C 

SKi.l-CTHI)  MKDIA  lURDU'AKl'  TVPK.S'' 


No. 

Med  ia 
Class 

Hardware  I'ype 

■AMV 

. 

Sound  Motion  Picture  Pro  j ec  tors /V  ievia-rs 

1 

Individual  Viewer 

) 

Classroom  Projector 

3 

barite  Classroom  or  Small  Auditiirium  Projector 

4 

Aud  1 tor  iuni  Pro  jec  tor 

5 

Variable  Speed  Viewer 
Videotape  Recorders  and  Players 

h 

Monochrome  (1/2  inch  tape) 

7 

Monochrome  (1  inch  tapi-) 

8 

Color  (1/2  or  3/4  inch  tape) 

9 

Color  (1  inch  tape) 
Video  Projectors 

10 

Monochrome,  Low  Cost 

1‘ 

Monochrome,  Hivtli  Cost 

12 

Co  1 o r 

Video  Monitors  and  Receivers 

13 

Monochrome,  Individual  Monitor 

14 

Monochrome,  CriHiji  Receiver  and/or  Monitor 

1 5 

Monoclirome,  Classroom  Rei-eiver  and/or  Monitor 

lb 

Color,  Croup  Receiver  and/or  Monitor 

17 

Color,  Classroiim  Receiver  and/or  Monitor 

*1 

ASV 

Sound  I'ilmstrip  Projectors/Viewers 

18 

Individual  Viewers 

19 

Croup  Projectiir 

20 

Classroom  Projector 

Sound  Slide  Pro j ec tors/V iewers  (2  x 2") 

21 

Individual  and  Crou|)  Pro  jec  tor /V  i ewer 

22 

Classroom  Projector 

Individual  .\ud  io  Still  V'isual  Teaching  Maciiines 

2 3 

Learner  Control  of  Rate  ol  Presentation 

24 

Learner  Control  of  Content  of  Presentation 

25 

Macliine  Control  of  Rate  of  Presentation 

MV 

Silent  Motion  Picture  Pro  jei' tors /V  iewers 

2h 

Individual  Vii’wer 

-’7 

C lass  room  Prii  j I'c  t or 

i;n 


I'able  C (Of'nt  i mii'd ) 
SKIECTKI)  MEDIA  HARDWARE  TYPES'* 


■ 1 
1 

Med  la  1 

No . 1 

Class  1 

Hardware  Type 

-j 

1 

1 

t 

SV 

1 Silent  Filmstrip  Projectors/Viewers 

28 

Individual  Viewer,  Low  Cost 

29 

1 

1 Individual  Viewer,  High  Cost 

30  ! 

t 

I Group  Projector 

31  j 

1 

Classroom  Projector 

1 

1 

i 

j Silent  Slide  Projectors/Viewers  (2  x 2") 

32 

i 1 

1 1 

1 Individual  Viewer 

33  1 

1 

Classroom  Projector 

34  ! 

i 

1 

Large  Classroom  or  Small  Auditorium  Projector 

35 

1 

1 

Auditorium  Projector 

j 

Random  Access  Access  Slide  Projectors 

36 

1 

1 

Classroom  Projector 

37 

1 

[ 

Auditorium  Projector 

1 

Overhead  Projectors 

38 

1 

1 

Classroom 

39 

Large  Classroom  or  Small  Auditorium 

40 

1 

Auditorium 

Individual  Still  Visual  Teaching  Machine 

41 

Learner  Control  of  Rate  of  Presentation 

42 

Learner  Control  of  Content  of  Presentation 

43 

Machine  Control  of  Rate  of  Presentation 

44 

Machine  Control  of  Content  of  Presentation 

Microform  Readers 

45  ! 

i 

Microfilm  Reader 

4b 

1 

Microfiche  Reader 

47 

j 

Chalkboard  or  charts 

48 

A 

Audio  Disc  Players  (Monaural) 

! 

Audio  Tape  Recorders  and  Players  (Monaural) 

49 

Reel-to-Reel  Classroom 

50 

Cassette,  Individual 

51 

Cassette,  Classroom 

52 

Individual  Audio  Teacliing  Machine  with  Learner 

Control  of  Content  of  Presentation 

r, 

1 


I 


1.52 


Table  C (CoiU  i niiod) 
SELECTED  MEDIA  ILXKDWAKE  TYPES 


No. 


Media 

Ciass 


5 3 


54 

55 


56 


57 

58 


59 


60 

61 


62 


Response 

Devices 


AMV 

(Programmed) 


Printed 

Materials 


Hardware 


Terminal  for  Student  Response 


Student  Response  Monitor 

Show  of  Cards  or  Other  Method  of  Response 
Display  of  Negligible  Cost 


Videotape  Player  with  Random  Access  Coding 
On  Tape 

Remote  Control  for  Above 


Computer  Software  for  Control  of  Above 


Text  or  Workbook,  Adaptive  (branching)  format 


Text  or  Workbook,  Response-Paced  (linear)  format 
Text  or  Workbook,  Recitation  Format  (Consists 
Largely  of  Exercises) 

Text,  Simple  (Conventional)  Format 


^Performance  characteristics  of  these  typical  models  are  in  Appendix 


B. 


May  require  engineering  development. 


J 


WORKSHEET  VI— ASSIGN  AVERAGE  TIME 


L ns  tract  LOUS  For  Workslieet  VI,  Table  A 

Column  (1) — Choose  the  basis  for  assigning  average  time.  If  diversification 
is  used,  the  basis  should  probably  include  student  groups  or  tracks. 

Column  (2) — List  the  combinations  of  learning  events  associated  with  the 
basis  chosen  from  Worksheet  VI,  Table  B. 

Columns  (3)-(6) — Next  enter  in  Column  (6)  an  estimate  of  the  time  in  minutes 
required  for  each  element  of  the  course  associated  with  the  basis  chosen. 
This  estimate  should  reflect  the  teacliing  method  (Teaching  Agent-Teaching 
Format  combination)  and  student  population  with  which  you  are  most  familiar, 
be  it  conventional  classroom  instruction  or  self-paced  instruction  with 
programmed  text.  Note  in  Columns  (3)-(5)  on  the  worksheet  the  Teaching 
Agent-Teaching  Format  Student  Group/Track  combination  represented.  This 
is  particularly  important  if  lock-step  instruction  is  not  being  planned 
and  the  course  is  being  designed  to  use  teaching  methods  with  which  you 
are  less  familiar  or  if  the  course  is  to  be  diversified  by  grouping  or 
tracking . 

Columns  (7)-(10) — It  is  quite  likely  that  if  the  course  design  is  at  all 
complex  you  will  not  know  the  effect  of  previous  decisions  in  sufficient 
detail  to  recall  which  learning  events  will  be  taught  to  which  categories 
of  students  using  what  teaching  methods.  If  tills  is  the  case,  it  would 
be  wiser  to  wait  to  adjust  time  estimates  until  the  III  can  present  this 
information  while  you  are  at  the  console.  Then  you  can  use  tlie  entries 
on  Worksheet  VI,  Table  A,  along  with  Table  C to  adjust  the  time  estimates. 

An  example  illustrates  how  adjustments  may  be  made: 


First  Time  Estimate 


Adjusted  Time  Estimate 


(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

Student 

Student 

Teach 

. Teach. 

Group/ 

Time 

Teach . 

Teach . 

Group/ 

Time 

Agent 

Format 

Track 

(min . 

, ) Agent 

Format 

Track 

(min . ) 

I 

R 

A 

60 

L 

RF 

S 

64 

L 

RF 

A 

35 

L 

RF 

F 

51 

S incc 

Table  C applies  to 

s 1 ow  o r 

undifferentiated  students,  it 

may  be 

used  ( 

directly  to 

adjust  t 

l-.e  t ime 

for  slow  s 

tudents  as 

fol lows : 

adjusted  time 

II 

X 60  = liu 

min.  (app 

rox . ) 

The  time  for  fast  students  could  be  derived  from  an  estimate  that  self- 
pacing reduces  time  for  bright  students  from  lock-step  instruction  by  at 
least  15  percent,  resulting  in  an  estimate  of  .85  x 60  = 51  min.  (approx.). 
The  average  students  fall  between  these  two  figures  with  a reduction  over 
lock-step  instruction  of  between  5 and  10  percent  at,  say,  55  min.  (approx.). 
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Table  C 


RELATIONS  AMONG  TIMES  REQUIRED  FOR  MASTERY 
USING  DIFFERENT  TEACHING  METHODS^ 


Teaching 

Format 

SV 

Media 

9 

Learner 

1 

Instructor 

Response- 

paced 

Program 

Adaptive 

Program 

Sim  le/ 

Yes 

.85 

N/A 

N/A 

N/A 

Recitation 

No 

1.00 

.70 

N/A 

N/A 

Response- 

Yes 

.75 

N/A 

.65 

N/A 

paced 

No 

.90 

.55 

.75 

N/A 

Adaptive  j 

Yes 

.60 

N/A 

N/A 

.50 

No 

.75 

.45 

1 

N/A 

.65 

^For  slow  students  or  undifferentiated  students.  Apply  primarily  to 
subject  matter  types  1-6  and  to  presentation/demonstration  events  in  subject 
matter  type  7-10. 
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Appendix  B 

CHARACTERISTICS  OF  TYPICAL  CLASSROOM  MEDIA 

HARDWARE 


This  appendix  contains  characteristics  of  the  typical  classroom 
media  hardware  types  referred  to  in  Table  C,  Worksheet  V.  It  has  been 
based  on  a sampling  of  hardware  contained  in  The  Audio-Visual  Equip- 
rient  Directory.  The  objective  was  to  classify  media  hardware  so  as 
to  be  useful  to  course  planners  who  may  not  be  media  experts.  However, 
this  analysis  did  not  attempt  to  make  quality  judgments. 

A.  AUDIO  MOTION  VISUAL 


Sound  Motion  Picture  Projectors 
Individual  Viewer 

Cost  range:  $175  to  500;  average:  $335 

Screen  width:  6 to  16  Inches 

Sound  amplifier  power:  less  than  10  watts 

Sound  method:  primarily  magnetic;  alternative  method:  optical 

Maximum  program  length:  6 to  30  minutes  depending  on  type 

of  cartridge  used 

Threading  system:  continuous-loop  cartridge 

Film:  Super  8 

Weight:  up  to  45  pounds;  portable 

Maximum  audience:  1 to  3 people 

Classroom  Proj ector 

Cost  range:  $145  to  1000;  average:  $510 

Screen  width:  3 to  4 feet 

Sound  amplifier  power:  Less  than  10  watts 

Sound  method:  magnetic 

Maximum  program  length:  open-reel  projectors:  40  minutes; 

cartridge  type:  30  minutes  or  less 

Threading  system:  equally  likely  to  be  self-threaded  or 

cart ridge- loaded 
Film:  Super  8 

Weight:  less  than  27  pounds;  portable 

Maximum  audience:  30  people 


Large  Classroom  or  Small  Aud i t o r i um  Pro  j ector 

Cost  range;  $710  to  1350;  average:  $990 

Screen  width;  4 to  8 feet 

Sound  amplifier  power:  10  to  20  watts 

Sound  method:  primarily  optical;  alternative  method:  magnetic 

Maximum  program  length:  at  least  55  minutes 

Threading  system:  manual 

Film;  16  mm 

Weight:  28  to  45  pounds;  portable 

Maximum  audience:  150  people 

Auditorium  Projector 

Cost  range:  $670  to  3995;  average:  $2160 

Screen  width:  8 feet  and  over 

Sound  amplifier  power:  over  20  watts 

Sound  method:  optical;  alternative  method:  magnetic 

Maximum  program  lengtli:  at  least  55  minutes 

Threading  system:  equally  likely  to  be  manual  or  self-tlireaded 

Film:  16  mm 

Weight:  over  45  pounds;  stationary 

Maximum  audience:  over  150  people 


Variable  Spc-ed  Viewer 

Tliese  systems  present  motion  pictures  where  motion  is  nee  led  and 
stop  on  single  frames  when  motion  is  not  required.  Meanwhile,  a separate 
sound  cassette  continues  running  and,  with  nonaudible  pulses  on  a second 
tr^ck,  controls  the  visual  presentation.  Because  still  frames  (or  long- 
frame-period),  motion  pictures  are  common,  large  savings  in  film  fc>otage 
are  possible  (manufacturer's  estimate:  25  percent  reduction). 


Cost  range:  $280  to  495;  average:  $410 

Film.:  super  8 mm  in  continuous-loop  cartridge  or  in  special 

reel-to-reel  cassette 

Screen  size:  4 x 6"  to  6 x 8"  (built-in);  one  sample  model 

an  also  front  project  40  x 40"  image 
Sound  source:  cassette 

Maximum  program  length:  45  minutes 

Weight:  14  to  25  pounds;  portable 

Maximum  audience:  1 to  3 people;  30  people  for  model  witli 

front  projection  capability 
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Videotape  Recorders  and  Players 
Monochrome  (1/2  Inch) 

Cost  range:  $595  to  2250;  average:  $1220 

Tape  size:  1/2  inch 

Maximum  program  time:  60  minutes 

Threading:  primarily  reel-to-reel ; alternative  method:  cassette 

Recording  capability:  all  models 

Resolution:  300  lines  (center) 

Weight:  29  to  58  pounds;  portable 

Monochrome  (1  inch) 

Cost  range:  $1650  to  5950;  average:  $3465 

Tape  size:  1 inch 

Maximum  program  time:  60  minutes 

Threading:  reel-to-reel 

Recording  capability:  most  models 

Resolution:  300  to  400  lines  (center) 

Weight:  73  to  78  pounds;  portable 

Color  (1/2  or  3/4  inch) 

Cost  range:  $875  to  1745;  average:  $1310 

Tape  size:  1/2  or  3/4  inch 

Maximum  program  time:  30  to  60  minutes 

Threading:  primarily  cassette;  alternative  method:  reel-to-reel 

Recording  capability:  most  models 

Resolution:  240  lines  (center) 

Weight:  31  to  64  pounds;  portable 

Color  (1  inch) 

Cost  range:  $2150  to  8000;  average:  $5340 

Tape  size:  1 inch 

Maximum  program  time:  60  minutes 

Threading:  primarily  reel-to-reel;  alternative  method:  cassette 

Recording  capability:  all  models 

Resolution:  300  to  400  lines  (center) 

Weight:  45  to  110  pounds:  portable 


Video  Projectors 

Monochrome,  Low  Cost 

Cost  range:  $3000  to  7800;  average:  $4350 

Inputs:  CCTV,  videotape  recorder,  and  "of f-the-air"  broadcast 

Resolution:  300  to  600  lines 

Picture  Size:  can  produce  12-foot  wide  picture  in  a dark  auditorium 

Weight:  322  to  900  pounds;  stationary 

Maximum  audience:  150  people 


MonoclirqnR* , HIrIi  Cost 

Cost  range:  $11,000  to  30,000;  average:  $20,500 

Inputs:  CCTV,  videotape  recorder,  and  "of f-tlie-air  broadcast" 

Resolution:  600  lines 

Picture  Size:  can  produce  12-Coot  wide  picture  in  a dark  au ’itoriuin 

Weight:  450  to  460  pounds;  stationary 

Color 

Cost  range;  $16,500  to  43,000;  average:  $32,510 

Inputs;  CCTV,  videotape  recorder,  and  "off-the-air  broadcast" 

Resolution:  320  to  600  lines 

Picture  Size:  can  produce  12-foot  wide  picture  in  a dark  auditorium 

Weight:  322  to  900  pounds;  stationary 


Video  Monitors/Reccivers 

Monochrome,  Individual  Mon i t o r 

Cost  range;  $165  to  335;  average;  $245 
Screen  size:  4 to  11  inches 

Inputs:  primarily  CCTV 

Sound  output:  generally  3"  (round)  speakers,  side-mounted 

Weight:  9 to  20  pounds 

Maximum  audience:  1 to  3 people 

Monochrome,  Group  Receiver  and/or  Monitor 

Cost  range:  $130  to  445;  average:  $250 

Screen  size:  12  to  17  inches 

Inputs;  most  models  CCTV  and  UHF/VHK 

Sound  output:  generally  3 x 5"  (oval)  speakers,  side-mounted 

Weight:  9 to  20  pounds 

Maximum  audience;  1 to  3 people 

Monochrome , Croup  Receiver  and/or  Mon  I tor 

Cost  range:  $130  to  445;  average:  $250 

Screen  size:  12  to  17  indies 

Inputs:  most  models  CCTV  and  UMK/VHP 

Sound  output:  generally  3 x 5"  (oval)  speakers,  side  or  front-mounted 

Weight:  16  to  41  pounds;  portable 

Maximum  audience:  10  people 

Mono chrome , Class room  Receiver  and /or  Monitor 

Cost  range:  $195  to  630;  average:  $350 

Screen  size:  22  to  23  indies 

Inputs:  generally  CCTV  and  UHK/VHK 

Sound  output:  4 to  6"  (round)  speakers,  front-mounted 

Weight:  16  to  95  pounds;  generally  stationary 

Maximum  audience:  30  people 
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Color,  Croup  Receiver  and/or  Monitor 

Cost  range:  $550  to  $745;  average:  $615 

Screen  size:  12  to  19  indies 

Inputs:  CCTV  and  UHF/V'llK 

Sound  output:  3 to  4"  (round)  speakers,  front-mounted 

U'eiglit:  42  to  70  pounds;  generally  portable 

Maximum  audience:  10  people 

Cd  1 o^r^ C 1 ass  room  Rece  i ver_  and/ o r Mon  1 1 o r 

Cost  range:  $480  to  850;  average:  $640 

Screen  size:  25  indies 

Inputs:  CCTV  and  UHK/VIIF 

Sound  output:  4 x 6"  to  5 x 7"  (oval)  speakers,  front-mounted 

Weight:  120  to  133  pounds;  stationary 

Maximum  audience:  30  people 

8.  AUDIO  STILL  VISU.U 


Sound  Filtnstr  ip  Projectors  /Viewers 
Individual  Viewer 

Cost  range:  $100  to  365;  average:  $235 

Screen  size:  3x4"  to  9 x 12"  (built-in) 

Projects:  35  mm  filmstrip 

Sound  source:  primarily  cassette;  alternative  metliods  include 

audio  disc  and  cont inuous-1 oop  cartridge 
Sound  output:  2"  (round)  to  4 x 6"  (oval)  speaker 

Ope-ation:  primarily  automatic  (nonaudible  pulse  superimposed  on 

audio  track);  alternative:  manual 

Weiglit:  6 to  30  pounds;  portable 

Maximum  audience:  1 to  3 people 

Croup  P r oj e c tor 

Cost  range:  $125  to  490;  average:  $285 

Screen  size:  9 x 12"  to  11  x 15"  (built-in  or  contained  in  cover) 

Projects:  35  mm  filmstrip 

Sound  source:  primarily  cassette;  alternative  metliods  include 

audio  disc  and  cont inuous-1 oo;>  cartridge 
Sound  output:  2"  (round)  to  4 x 6"  (oval)  speakers 

Operation:  equally  likely  to  be  manual  or  automatic 

Weight:  7 to  32  pounds;  portable 

Maximum  audience:  10  people 

Classroom  _P_r o jector 

Cost  range:  $315  to  500;  average:  $385 

Projects:  35  mm  filmstrip 

Sound  source:  primarily  cassette;  alternative  method:  audio  disc 

'wund  output:  3 x 6"  to  6 x 9"  (oval)  speakers 

Operation:  manual  or  automatic  with  remote  control 

Weight:  18  to  25  pounds;  portable 

Maximum  audience:  30  people 
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Sound  Slide  Proiectors/Vlewers  (2x2  inch) 

Individual  and  Group  P r o j e ctor 

Cost  range:  $280  to  795;  average;  $445 

Screen  size:  equally  likely  to  require  front  projection  screen 

or  liave  bullt-ln  rear  projection  screen  (ranging  In  size  from 

9 X 9"  to  12  X 18") 

Sound  source:  primarily  cassette;  alternative  method:  sound- 

on-sllde  clip 

Sound  output:  3"  (round)  to  6 x 9"  (oval)  speakers 

Operation:  primarily  automatic  with  remote  control;  some  manual 

Weight:  12  to  35  pounds;  portable 

Maximum  audience:  1 to  10  people 

Classroom  Projector 

Cost  range:  $330  to  995;  average:  $505 

Screen  size:  equally  likely  to  require  front  projection  screen 

or  have  built-in  rear  projection  screen  (ranging  In  size  from 

10  x 10"  to  18  X 18") 

Sound  source:  primarily  cassette;  alternative  method:  sound- 

on-slide  clip 

Sound  output:  6"  (round)  to  4 x 10"  (oval)  speakers 

Operation:  automatic  with  remote  control 

Weight:  11  to  45  pounds;  portable 

Maximum  audience:  30  people 


Individual  Audio  Still  Visual  Teaching  Machines 

"Teaching  machines  present  information  via  some  audio,  visual,  or 
audlo/visual  unit  which  is  integral  to,  or  controlled  by,  the  device. 
Generally,  teaching  machines  employ  a 'multiple  choice'  type  of  test. 

Tlie  user  is  required  to  indicate,  by  pressing  a response  button,  a 
single-choice  correct  answer  from  a field  of  four  or  five  possible 
answers.  However,  only  a limited  number  of  teaching  machines  employ 
branching  type  programs.  In  most  cases  pressing  a 'wrong  answer'  button 
only  results  in  a 'try  again'  direction  to  the  learner."^  Most  teaching 
macliines  allow  only  learner  control  of  the  rate  of  presentation,  often 
referred  to  as  "self-paced  instruction." 

^Brlan  G.  Boucher  et  al..  Handbook  and  Catalog  for  Instructional 
Media  Selection,  Educational  Technology  Publications,  Englewood  Cliffs, 
New  Jersey,  1974,  p.  43. 
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Learner  C^ontrqj^  of  Rate  of  Presentation 
Cost  range:  $235  to  995;  average:  $450 

Type  of  response:  primarily  multiple  choice;  alternative  method  is 

constructed  response.  Response  usually  recorded  on  separate 
answer  sheets,  workbooks,  or  data  processing  cards,  but  some 
machines  allow  for  recording  responses  (selected  response  only) 
on  the  program  itself 
Type  of  program:  linear  (response-paced) 

Method  of  operation:  either  the  maciiine  or  the  learner  stops  the 

presentation  until  the  learner  responds  or  otherwise  signals  the 
machine  to  proceed 

Visual  display:  primarily  built-in  rear  projection  screen  ranging 

in  size  from  4 x 5"  to  9 x 7";  alternative  method  is  front 
proj  ection 

Picture  source:  primarily  filmstrip;  alternative  methods  are 

35  mm  slide  or  integrated  audio  visual  combination  cartridge 
Sound  source:  primarily  audiotape  cassette;  alternative  metliods 

are  audio  disc  or  integrated  audio  visual  combination  cartridge 
Weight:  5 to  33  pounds;  generally  portable 

Maximum  audience:  one  person 

Learner  Control  of  Content  of  Presentation 
Cost:  $1950 

Type  of  response:  multiple  choice 

Type  of  program:  branching  (adaptive) 

Method  of  operation:  learner  is  supplied  with  branching  directions 

for  each  answer  that  may  be  selected  and  advances  the  program 
to  the  point  Indicated 

Visual  display:  built-in  rear  projection  screen  4 x 6"  in  size 

Picture  source:  35  mm  microfilm. 

Sound  source:  encoded  audiotape  cassette  presented  in  a separate 

unit 

Weight:  visual  unit  15  pounds,  audio  unit  30  pounds 

Maximum  audience:  one  person 

Machine  Control  of  Rate  of  Presentation 
Cost  range:  $295  to  795;  average:  $510 

Type  of  response:  multiple  choice.  Response  usually  temporarily 

recorded  on  program  Itself;  alternative  methods  are  to  record 
errors  on  a counter  or  to  record  answers  on  separate  answer  tape 
Type  of  program:  linear  (response-paced) 

Method  of  operation:  program  advances  automatically  upon  receipt 

of  correct  answer 

Visual  display:  primarily  built-in  rear  projection  screen  about 

4 X 8";  alternative  metliod  is  front  projection 
Picture  source:  various — filmslide,  filmstrip,  or  integrated 

audio  still  visual  cartridge 

. nd  source:  various — audio  disc,  audio  tape  cassette,  or 

•ntegrated  audio  still  visual  cartridge 
Weight:  8 to  38  pounds;  generally  portable 

Maximum  audience:  one  person 
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C.  MOTION  VISUAL 
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1 e nj:  Mot  ion  Picture  Projectors  j 

Ind ivldual  Viewer 
Cost:  $175 

Screen:  A x 6"  (bullt-ln) 

Maximum  program  lengtli:  4 minutes 

Threading  system:  continuous-loop  cartridge 

Klim:  Super  8 • 

Welglit:  18  pounds;  portable  i 

Maximum  audience:  1 to  3 people 


Classroom  Projector 

Cost  range:  $145  to  255;  average:  $190 

Maximum  program  length:  6 to  14  minutes 

Threading  system:  continuous-loop  cartridge 

Film:  Super  8 

Weight:  10  to  15  pounds;  portable 

Maximum  audience:  30  people 


D.  STILL  VISUAL 


Silent  Filmstrip  Projectors/Viewers 

Indlv ideal  Viewer,  Low  Cost 

Cost  range:  $25  to  90;  average:  $50 

Screen  size:  3 x 4"  to  6 x 9"  (built-in) 

Projects:  35  mm  filmstrip 

Operation:  manual 

Weight:  3 to  15  pounds;  portable 

Maximum  audience:  1 to  3 people 

Individual  V lewer,  HI gh  Cost 

Cost  raitge : $225  to  400;  average:  $310 

Screen  size:  5 x 6-1/2"  to  14  x 14"  (built-in) 

Projects:  35  mm  filmstrip 

Operation:  manual 

Weight:  10  to  16  pounds;  portable 

Maximum  audience:  1 to  3 people 

Group  p roje ctor 

Cost  range:  $40  to  145;  average:  $65 

Projects:  35  mm  filmstrip;  some  also  have  2 x 2"  slide  capability 

Operation:  manual 

Weight:  4 to  9 pounds;  portabK' 

i Max i mum  aud i enc e : 1 0 peop 1 e 
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Classroom  Proj ector 

Cost  range;  $65  to  265;  average:  $135 

Projects:  35  mm  filmstrip;  most  also  have  2 x 2"  slide  capability 

i^r^ration:  manual;  a few  have  remote  control 

Weight:  4 to  24  pounds;  portable 

Maximum  audience:  30  people 

Silent  Slide  Projectors/Viewers  (2x2  inch) 

Individual  Viewer 

Cost  range:  $85  to  110;  average:  $100 

Screen  size:  built-in  rear  projection  screen  ranging  in  size 

from  7 X 7"  to  8 X 8" 

Capacity:  24  to  30  slides 

Operation:  manual 

Weight:  7 to  20  pounds  (portable) 

Maximum  audience:  1 to  3 people 

Classroom  Projector 

Cost  range:  $40  to  880;  average:  $320 

Screen  size:  some  of  models  have  built-in  rear  projection  screens 

ranging  in  size  from  14  x 14"  to  16  x 25";  others  require  front 
projection  screens 
Capacity;  80  to  140  slides 

Operation;  primarily  remote  control,  some  manual  only 
Weight:  3 to  20  pounds;  portable 

Maximum  audience:  30  people 

Large  Classroom  or  Small  Auditorium 

Cost  range:  $530  to  1530;  average:  $795 

Capacity:  2,  80,  or  140  slides 

Operation;  primarily  remote  control;  a few  manual  only 
Weight:  16  to  41  pounds;  portable 

Maximum  audience:  150 

Auditorium  Projector 

Cost  range:  $3500  to  3975;  average:  $3740 

Capacity:  2 slides 

Operation:  manual 

Weight:  300  to  500  pounds;  fixed 

Maximum  audience:  over  150  persons 
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Random  Access  Slide  Projectors 

A random-access  projector  is  a slide  projector  in  which  a user  may 
identify  the  storage  location  of  a slide. 

Classroom  Projector 

Cost  range:  $500  to  1915;  average:  $1070 

Capacity:  80  slides 

Search  interval:  2 to  4 seconds 

Weight:  15  to  63  pounds;  portable 

Maximum  audience:  30  people 

Auditorium  Projector 

Cost  range:  $1515  to  5950;  average:  $3215 

Capacity:  50  to  500  slides 

Search  interval:  2.5  to  4 seconds 

Weight:  28  to  180  pounds;  portable  and  fixed 

Maximum  audience:  150  people  and  more 


Overhead  Projectors 
Classroom 

Cost  range:  $l5u  to  395;  average:  $210 

Aperture  size:  10  x 10" 

Lamp  power:  600  watts 

Lens  focal  length:  usually  14  inches 

Weight:  16  to  36  pounds;  portable 

Maximum  audience:  30  people 

Large  Classroom  or  Small  Auditorium 

Cost  range:  $255  to  900:  average:  $580 

Aperture  size:  10  x 10" 

Lamp  power:  600  to  1200  watts 

Lens  focal  length:  8.5  to  16";  one  sample  model  has  adjustable 

focal  length  of  up  to  40"  (for  use  at  rear  of  room) 

Weight:  17  to  54  pounds;  portable 

Maximum  audience:  150  people 

Auditorium 

Cost  range:  $1800  to  3500;  average:  $2325 

Aperture  size:  10  x 10"  up  to  14  x 14"  (for  x-rays) 

[.amp  power:  1000  to  2000  watts 

Lens  focal  lengtli:  18  to  70" 

Weight:  in  the  I'^O  pound  range;  fixed 

Maximum  audience:  over  150  people 
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_Uiji^vidual  _Stj.ll  Visual  Teaching  Machines 

Learner  tain t rol  Rate  of  Presentation 
Cost  range:  $140  to  375;  average:  $270 

lype  of  response:  generally  constructed;  alternative  method  is 

multiple  choice.  Response  recorded  on  separate  answer  sheet, 
punched  card,  workbook,  or  tape;  alternate  method  is  to 
record  on  program  itself  temporarily 
Type  of  program:  linear  (response-paced) 

Method  of  operation:  either  tlie  machine  or  the  learner  stops  the 

presentation  until  the  learner  responds  or  otherwise  signals 
the  machine  to  proceed 

Visual  display:  primarily  built-in  rear  projection  screen  ranging 

in  size  from  2 x 3"  to  8-1/2  x 11";  alternate  method  is  front 
projection 

Picture  source:  primarily  filmstrip  cartridge;  alternate  method 

is  filmstrip 

Weight:  9-1/2  to  21  pounds;  generally  portable 

Maximum  audience:  one  person 

Learner  Control  of  Content  of  Presentation 
Cost  range:  $220  to  825;  average:  $565 

lype  of  response:  multiple  choice.  Response  recorded  in  machine 

memory  or  errors  recorded  on  counter 
Type  of  program:  branching  (adaptive) 

Method  of  operation:  learner  is  supplied  with  branching  directions 

for  each  answer  that  may  be  selected  and  advances  the  program  to 
the  point  indicated 

Visual  display:  built-in  rear  projection  screen  size  4 x 6", 

magnifying  viewer,  or  front  projection 
Picture  source:  encoded  35  mm  microfilm  or  35  mm  slides 

Weight:  13  to  15  pounds;  plus  10  pounds  if  front  projection  used 

Maximum  audience:  one  person 

Machine  Control  of  Rate  of  Presentation 
Cost  range:  $225  to  375;  average:  $300 

Type  of  response:  multiple  clioice.  Errors  recorded  on  counter 

Type  of  program:  linear  (response-paced) 

Method  of  operation:  program  advances  automatically  upon  receipt 

of  CO 'rect  answer 

Visual  display:  built-in  rear  projection  screen  about  7 x 10" 

Picture  source:  filmstrips  or  slides 

Weiglit:  5 to  25  pounds;  portable 

Maximum  audience:  one  person 
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Machine  Control  of  Content  of  Presentation 
Cost:  $1200 

Type  of  response:  multiple  choice.  Temporarily  recorded  on  program 

Type  of  program:  branching  (adaptive) 

Method  of  operation:  learner  automatically  provided  with  immediate 

[ feedback  as  to  correctness  of  response  and  then  sent  to  material 

appropriate  to  the  response 

Visual  display:  built-in  rear  projection  screen  7 x 9" 

P^cture  source:  35  mm  filmstrip  cassettes 

Weight:  36  pounds 

Maximum  audience:  one  person 

• Microform  Readers 

Microform  readers  use  built-in  projection  screens  to  magnify  a reduced 
! image  back  to  its  original  size.  The  reduction  ratio  is  at  least  12  to  1 

' and  usually  20  to  1 or  greater.  Mlcro/’-fZ^n  is  generally  a 16  or  35  mm 

filmstrip.  Micro/YtJrte  is  a film  card  usually  4 x 6"  in  size. 

Microfilm  Readers 

Cost  range:  $370  to  770;  average:  $615 

Operation:  generally  manual 

Magnification:  24X 

Screen  size:  14  x 14" 

Weight:  40  to  50  pounds;  generally  fixed 

Notes:  2/3  of  models  are  also  fiche  readers 

Ma.:imum  audience:  1 person 

Microf iche  Readers 

Cost  range:  $80  to  600;  average:  $235 

Operation:  manual 

Magnification:  24X 

Screen  size:  8-1/2  x 11"  to  14  x 14" 

Weight:  3 to  80  pounds;  mostly  lightweight,  portable 

Maximum  audience:  1 person 
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E.  AUDIO 


Audio  Disc  Players  (Monaural) 

Cost  range:  $55  to  325;  average:  $115 

Maxinum  record  size:  generally  12  inches;  a few  will  handle  16-inch  discs 

Compatibility;  most  stereo-compatible  (that  is,  will  not  damage 
stereo  discs) 

Speeds:  practically  all  have  four  speeds  (16,  33-1/3,  45,  and  78  rpm) 

Headsets:  most  have  headset  provisions 

Sound  output:  4 x 6"  (ovals)  to  12"  (round)  speakers 

Sound  amplifier  power:  generally  4 to  40  watts 

Weight:  8 to  41  pounds;  portable 

Maximum  audience:  1 to  30  people 


Audio  Tape  Recorders  and  rlayers  (Monaural) 

Reel-to-Reel , Classroom 

Cost  range:  $165  to  280;  average:  $215 

Maximum  reel  size:  7 Inches 

Recording  capability:  all  sample  models 

Sound  amplifier  power:  8 to  25  watts 

Speeds:  3-3/4  and  7-1/2"  per  second 

Response:  50  to  20,000  Hz 

Sound  output:  3 x 6"  to  4 x 10"  (oval)  speakers 

Weight:  12  to  25  pounds;  portable 

Maximum  audience:  30  people 

Cassette,  Individual  and  Group 

Cost  range:  $30  to  85;  average:  $70 

Speed:  1-7/8  inches  per  second 

Recording  capability:  about  half  sample  models 

Sound  amplifier  power:  1/4  to  1-1/2  watts 

Response:  200-4000  Hz  to  50-10,000  Hz  range 

Headset  provisions:  nearly  all  sample  models 

Sound  output:  2-1/2"  to  4"  (round)  speakers 

Weight:  2 to  11  pounds;  portable 

Maximum  audience:  1 to  10  people 

Cassette,  Classroom 

Cost  range:  $140  to  290;  average:  $200 

Speed;  1-7/8  inches  per  second 

Recording  capability:  nearly  all  sample  models 

Sound  amplifier  power:  8 to  25  watts 

Response:  50  to  ±0,000  Hz  range 

Sound  output:  4 x 8"  to  6 x 9"  (oval)  speakers 

Weight:  12  to  18  pounds 

Maximum  audience;  30  people 
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Individual  Audio  Teaching  Machine  with  Learner  Control  ot  Kato  { 

of  Presentation  1 

i 

Cost  range:  $186  to  $470;  average:  $328  ■ 

Response:  constructed;  no  provisions  for  recording  response 

Program:  linear  (response-paced) 

Method  of  operation:  machine  stops  until  learner  restarts 

the  presentation 

Sound  output:  audiotape  cassette 

Weight:  6 lbs;  portable 

Maximum  audience:  one  person  1 


F.  OTHER 


Study  Carrel 

Cost  range:  $95  to  330;  average:  $160 

Construction:  all  models  are  single  position  carrels  with  side 

panels,  bookshelf,  and  AC  power  outlet 

Dimensions:  in  36  x 24''  range 

Height  of  working  surface:  29  inches 

Terminals  for  Student  Response 

Terminals  for  student  response  are  connected  to  computers.  They  con- 
tain both  the  means  by  which  the  student  enters  his  answers  in  tlie  computer 
(input  device)  and  the  means  by  which  the  computer  communicates  with  the 
student  (display).  Input  devices  typically  are  keyboards,  either  teletype 
or  typewri^er-like.  Sometimes  a light  pen,  a touch-sensitive  surface,  or 
an  electronic  tablet  is  used  alone  or  in  conjunction  with  a keyboard. 

The  display  is  usually  printed  one  character  at  a time  as  a teletype  machiiu- 
does  (the  "Type"  medium)  on  paper  (called  "hard  copy")  or  on  the  face  of  a 
cathode  ray  tube  (CRT).  If  a terminal  uses  a light  pen,  touch-sensitive 
surface,  or  electronic  tablet  for  input,  it  must  use  either  a CRT  or  TV  n - 
ceiver  for  display. 

Hard  Copy  Display 
Cost : 

Purchase  range:  $985-4995;  average:  $3400 

Lease  (annual)  range:  $600-2760;  average:  $1800 

Maintenance  (annual)  range:^  $300-540;  avirage:  $4)2 

Line  length:  generally  132  characters;  alternative  is 

80  characters 

Type-out  speed:  generally  30  characters  per  second; 

alternatives  are  10  and  120  characters  per  second 
Weight:  generally  not  portable  but  a few  in  25  to  45  pound 

class  are 
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Calliode  Ray  Tube  Dlspltiy 
Cost : 

(Purchase  range:  $720-9000;  average:  $3640 

Lease  (annual)  range:  $588-3720;  average:  $1680 

Maintenance  (annual)  range $120-480;  average:  $312 

Visual  display:  screen  size  8 x 4"  to  7 x 10"; 

average  is  8.75  x 5.7" 

Line  length:  generally  80  characters 

Number  of  lines:  generally  24 

lype-out  speed:  generally  1200  characters  per  second 

Weiglit:  usually  stationary 


Ciroup  Response  Monitor 

These  receive,  display,  and  summarize  student  responses  to  multiple 
choice  questions  entered  through  individual  response  units.  Three  or 
four  choices  may  be  provided.  Responses  are  monitored  on  meters  showing 
the  number  of  students  choosing  a given  answer,  the  number  of  correct 
answers,  and  other  summary  data.  Tlie  more  expensive  of  the  two  monitors 
described  below  also  allows  for  instructor  control  of  projection  equipment 
through  the  same  equipment. 

Cost  range:  $720  (plus  $17.50  per  individual  response  unit) 

to  $3656  (which  includes  the  cost  of  20  individual  response 
units) 

Weight:  6 pounds,  portable  (less  expensive  unit)  to  200 

pounds,  stationary  (more  expensive  unit) 

Maximum  audience:  100  (less  expensive  unit)  to  "any  number" 

(more  expensive  unit) 


Maintenance  usually  included  in  lease,  if  leased. 


Appendix  C 


ALLOCATING  CATEGORIES  OF  STUDENTS  TO  TRACKS 

OR  GROUPS 

This  appendix  displays  the  ways  in  which  categories  of  students 
can  be  allocated  to  tracks  or  groups  when  there  are  fewer  tracks  or 
groups  than  categories.  (If  the  numbers  of  tracks  or  groups  and  cate- 
gories are  the  same,  each  category  forms  a track  or  group).  This  can 
occur  when  students  are  placed  in  three  or  four  categories  on  the  basis 
of  ability  only  or  when  students  are  categorized  on  the  basis  of  both 
ability  and  another  characteristic,  which  always  results  in  four  cate- 
gories of  students. 

ABILITY  ONLY 

THREE  CATEGORIES  (S,A,F),  TWO  TRACKS/GROUPS 
Option  Track/ Group  ID  Category  ID 


1 A S,A 

F F 

2 S S 

A A,F 

3 S,F 

A A 


Option  1,  in  which  a fast  track  or  group  is  formed,  might  be  used 
if  there  were  an  appreciable  number  of  students  who  were  far  above  the 
average  and  who  could  profit  by  being  grouped  together  for  similar 
instructional  treatment.  Retaining  the  differentiation  between  slow 
and  average  students  in  the  average  track  or  group  allows  some  special 
treatment  for  slow  students,  if  desired,  but  keeps  the  slow  students 
with  the  average  wherever  group  instruction  will  be  used. 

)ption  2 is  similar  to  Option  1 except  that  it  allows  slow  stu- 
dents to  be  dealt  with  separately,  rather  than  fast  students.  Option 
3,  in  which  slow  and  fast  students  are  separated  from  the  average, 
would  be  less  likely  to  be  used,  as  would  any  option  containing  a mixed 

^ixed. 
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track  or  group.  It  is  included  for  completeness  and  because  the  planner 
might  want  to  provide  a highly  individualized  approach  for  such  a com- 
bination but  not  for  average  students. 


FOUR  CATEGORIES  (S,S',F',F),  TWO  TRACKS/GROUPS 


Option 


Track/ Group  ID 


Category 


4 S S,S' 

F F'  ,F 

5 A S,S',F' 

F F 

6 S S 

A S',F',F 


//////////////  //////////////// 

7I  /////////////  M ///////////////  S,S,F  / 

nn  mill  mill  f ///////////////  f-  //// 

////////////////////////////////////////// 

8 mmmmi  m ///////////////  s,f-,f 
mmmmmi  s'  mmmmi  s*  //// 
////////////////////////////////////////// 

9 mmmmi  m ///////////////  s.f'/// 
mm  mu  / / ////  m’  //// ///  mm  s',  f // 

10  M S'F 

A S',F' 


Of  these  seven  possibilities,  Options  7,  8,  and  9 would  seem  to 
have  less  utility.  Options  5 and  6 are  similar  to  Options  1 and  2 in 
the  preceding  set  but  permit  even  more  differentiation  of  treatment 
within  the  average  track  or  group.  Similarly,  Option  10  corresponds 
to  Option  3,  and  permits  more  differentiation  within  the  average  track 
or  group.  Option  4 provides  both  a slower  and  faster  track  or  group 
with  differentiation  possible  within  each. 

^Options  in  shaded  areas  are  Included  primarily  for  completeness. 


FOUR  CATEGORIES  (S,S',F'F),  THREE  TRACKS/GROUPS 
Option  Track/Group  ID  Gategory  ID 


S 

S'  ,F' 
F 


F.; 

S,F'  TT\ 


I 15  mu  mill  m mmmmii  s.f-  // 

! mmmmi  s mimimm  s'  /// 

mmmmi  f mmimm  f //// 

//////////////////////////////////////// 
16  mmmii  s ///////////////  s //// 
mmmmii  m ///////////////  s'  /// 

i mmmmii  f'  mmmmi  f'  //// 


Options  11-13  add  the  possibility  of  providing  more  diversity  for 
students  who  are  better  than  average  (Option  11) , average  (Option  12) 
or  poorer  than  average  (Option  13) . Option  14  is  similar  to  Option  3 
in  the  first  set,  except  that  average  students  are  separated  into  a 
slower  and  faster  track  or  group  to  facilitate  diversification.  Options 
15  and  16  are  less  likely  to  be  used. 


157 


ABILITY  AND  ANOTHER  CHARACTERISTIC 


FOUR  CATEGORIES  (SC,  SNC , FC , FNC) 


TOO  TRACKS /GROUPS 


Track/ID 


Option Track/ID Category  ID 

17  S SC,  SNC 

F FC , FNC 

18  M SC,  SNC,  FC 

FNC  FNC 

19  SC  SC 

M SNC,  FC,  FNC 

20  M SC,  SNC,  FNC 

FC  FC 

21  M SC,  FNC,  FC 

SNC  SNC 

22  C SC,  FC 

NC  SNC , FNC 

23  ///////////  il  /////////  SC,  lllC  // 
//////////////  M’  ////////  SNC,  FC  // 
////////////////////////////////////// 


Each  of  the  above  options  might  be  useful  in  a particular  circum- 
stance except  for,  probably,  the  last  one.  The  others  have  the  effect 
of  forming  slower  and  faster  tracks  groups  (Option  17),  tracks/groups 
with  and  without  the  designated  characteristic  (Option  22),  or  separat- 
ing a particular  category  of  student  from  the  others  (Options  18-21) . 


FOUR  CATEGORIES,  THREE  TRACKS /GROUPS 


Option 


Track/Group  ID 


Category  ID 


SC.SNC 

FC 

FNC 

SC 

SNC 

FC.FNC 

SC,FC 

SNC 

FNC 

SNC, FNC 

SC 

FC 


28  ////////////  SC  //////////////  SC  ///// 

///////////////  M Ilium ! mill  snc,fc  / 
///////////////  FNC  Ilium  mu  fnc  /// 
/////////////////////////////////////////// 

29  ////////////  M mmmmmi  sc, fnc  / 
///////////////  SNC  mmmmii  snc  ///  / 
mmmmmi  fc  ///////////////  fc  //// 


Option  24  groups  the  slower  students  and  Option  25  the  faster;  Option 
26  groups  the  students  with  the  chosen  characteristic,  and  Option  27 
groups  those  without  it.  Options  28  and  29  are  less  likely  to  be  used. 
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